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1.0 INTRODUCTION

1.1 Purpcse

In accordance with Section 3.5.4.5 and 3.8.1.4.2 of the Pre-
Design Work Plan {Golder Associates, 1989), the scope of this
Interim Final Report is to present results of Task A-2, including
a comparison of the results from the second round (August 1990)
of East Hide Pile gas sampling with those from the first round
(May 1990) and, if possible, make a correlation of gas emission
rates with meteorological conditions. The purpose of this report
is to provide sufficient detail to proceed with the design phase
of a temporary gas treatment system for the East Hide Pile.

1.2 Consent Decree_Obiectives

The Consent Decree (USEPA, 198%a) entered between the
Industri-Plex Site Remedial Trust (ISRT}, the U.S. Environmental
Protection Agency (USEPA), and the Massachusetts Department of
Environmental Protection (MDEP) on April 24, 1989, incorporates
the Remedial Design/Action Plan (RDAP, USEPA, 1989b) by reference
and addresses Remedial Design/Remedial Action for the Industri-
Plex Site in Woburn, Massachusetts., The location of the site is
shown on Figures 1 and 2. The RDAP requires execution of the
Pre~Design Investigation (PDI). The Pre-Design Work Plan (PDWP)
outlines the tasks to be performed such that sufficient data are
available to support design and implementation of the remedial
actions specified in the Consent Decree.

The Record of Decision (ROD, USEPA, 1886a), the Consent

Decree, and the RDAP present the details of the remedial actions.
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These documents should be consulted for the details of each
remedy. In general, the remedy for the East Hide Pile as stated
in page 7 of the RDAP, includes the following:
"The remedial action for contrel of air emissions
is intended to mitigate the release or threat of
release of Hazardous Substances, including odors

associated with decaying hide waste, in the East Hige
Pile.

The remedial action shall consist of stabilizing

the side slopes of the East Hide Pile, installing a gas

collection laver, capping with a synthetic membrane to

establish impermeability, and soil cover [in accordance
with Attachment A], and treating gaseous emissions with
either activated carbon or thermal oxidation..."

The objective of the PDI for the East Hide Pile gas
treatability study (Task A-2) was "to provide data to assist in
the development of the temporary gas treatment system to be
operated at the East Hide Pile." A decision as to which gas
treatment system will be chosen for the final treatment design
has been deferred until the results of the monitoring study, to
be conducted subsequent ¢to installation of the impermeable
barrier and gas collection system, can be fully evaluated.

2.0 RI/FS RESUITS

During the RI/FS ({Stauffer 1984, 198%5) emiséion rates from
the East Hide Pile were measured using five bore hole locations.
Detectable gas emissions from these locations ranged from 0.022
to 1.25 cubic feet per minute (CFM). The total gas emission rate
measured was 1.82 CFM. The RI estimated a design value of 5 scfm
for total emissions from the East Hide Pile based upon bore hole

measurements and data from municipal landfills,
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Results for gas composition analysis yielded average
concentrations for combustible gas, hydrogen sulfide, methyl
mercaptan and trace volatile organics of 390,000, 14,000, 19 and
128 ppm, respectively.

3.0 DATA NFEEDS AND RATIONALE

The rationale for performing the gas treatability study was
to provide sufficient data to further evaluate the selected
alternatives for a gas treatment system. Data needs include 1)
emission rate data and 2) gas composition data. Because the data
from the RI/RS are several vyears old and gas composition and
emission rate might change through time, current data are needed.
These data will form the basis for the interim remedial design.
General design parameters include gas composition, gas emission
rate and depth/surface area of the hide pile.

In addition to confirming emission rates and gas
composition, gas rates were correlated with temperature and
barometer pressure measured during two rounds of sampling. These
data were wused to investigate any relationship between
meteorological conditions and the rate at which gas is vented
from the East Hide Pile,.

4.0 METHODS

4.1 Field Methods

H2M conducted a series of gas emission rate measurements and
gas sampling/analyses using both the existing gas vents and flux
chamber techniques. Data were collected in two rounds of field

sampling, the first round in May 1990 (May 18th and 19th, 1950)
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and a second round in August 1990 (August 21 and 22, 1990), in
order to assess any seasonal variation and correlate enmission
rates with the wvarying metecorological conditions. Standard
Operating Procedures for all field sampling activities are
provided in Appendix A. Sampling locations are given on Figure
4.

Emission rates from the gas vents were measured by attaching
a 30 gallon bag via stainless steel clamps to the exterior
portion of the vent pipe. Perforations in the vent riser pipe
extending above grade were sealed with duct tape. Emission rates
were calculated by measuring the time it took to £fill the bag.
Results for both rounds are presented in Table 1. Surface
emission rates were measured using a flux chamber. Ambient air
at the ground surface at the 12 locations shown on figure 4 were
screened with an OVA, PID and multigas meter in the hydrogen
sulfide mode, S8ix locations were selected based upon screening
results. The locations were spaced to cover the entire East Hide
Pile including its summit and side slopes. The original six
selected sample locations are indicated on Figure 4 by HPl, HP2,
HP3, HP4, HP7 and HP9. Two of these locations (HP2 and HP7) were
resampled during the second round.

At each location, the flux chamber was placed on top of the
ground and dry ultra-pure sweep air was added. The time, sweep
air rate, air temperature and "real time" exit gas concentrations
were recorded (see Appendix B). The chamber was purged with four

volumes of sweep alr before sampling. Discrete grab samples were
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collected from the exit port and analyzed at H2M Labs, Inc.
(Melville, New York) for H,S, methyl mercaptan, volatile organic
compounds and methane. Field blanks were obtained by placing the
flux chamber over a clean Teflon sheet in the field before
sampling. A duplicate sample was collected from the flux chamber
at HP2 during the first round.

A discrete sample for chemical analysis was also collected

from gas vent Bl. The sample was collected through a Teflon
sampling line using a portable pump. The sample line was
inserted through a hole into the base of the riser pipe. A

duplicate sample was also collected at Bl and both were analyzed
for H,S, methyl mercaptan, volatile organic compounds and
methane.
4.2 Laboratory Metheds

Samples were analyzed by H2M Labs, Inc. (Melville, New York)
using EPA Method T01-T02 for volatile organics, OSHA Method 26
for methyl mercaptan, NIOSH Method 126 for hydrogen sulfide and a
methane methed provided by H2M Labs. Laboratory SOPs are
provided in Appendix'A. Table 2 provides a summary of Task A-2
analyses. Laboratory QA/QC procedures are discussed in the QAPJP
and include use of standard operating procedures for sample
analysis, data reduction, and reporting; and specifications for
instrument calibration, method blank, MS/MSD, duplicate sample,

and laboratory control sample analysis.
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5,0 RESULTS

The results for gas sample chemical analyses for round 1 and
2 are presented in Table 3 and Appendix C. The emission rates
for both real time sampling (using field screening instruments)
and discrete sampling (using analytical collection techniques) at
the flux chamber were calculated based upon the gaseous
concentrations measured, the surface area isolated (0.13 sdquare
meters) and the sweep air flow rate (5 liters per minute). The
surface emission rate for each specific compound is ecual to the
compound concentration (ug/m3) times air flow rate (m3/min.)
divided by surface area (mz) isolated. Emission rates from the
gas vent were calculated based upon measured gaseous
concentrations and volumetric flow rates determined in the field.
Emission rates for discrete samples (both flux chamber and gas
vent) and "real time" field measurements are presented in Tables
4 and 5. Emission rates based on "real time" results were
éstimated using the average concentration as detected by the 0VA
and assuming that the bulk of the emissions was methane gas.

Methane resuits for discrete sampling ranged from <4 parts‘
per million by volume (ppm,) at HP1 to 240,000 ppm, at gas vent
Bl. Hydrogen Sulfide results ranged from <4 to 2890 ppm.

Results for acetone, chlorobenzene, ethylbenzene, benzene,
toluene, and dichlorobenzene ranged from <0.005 to 4.4 ppmn.
Chlorobenzene and ethylbenzene were detected at 0.043 and 0.030
ppm, in Bl but were not detected in the duplicate. Similarly

methane and acetone detected in HPZ were not detected its
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duplicate. All results for the trip blank and field blank, with
the exception of acetone in the round one field blank, were below

their analytical detection limits (see Appendix C).

6.0 DATA QUALITY OBJECTIVES

The overall objectives of the Quality Assurance Program were
that the samples and analytical results which are described in
this report are precise, accurate, representative, comparable and
complete., Results for precision and accuracy are included in
Appendix C along with laboratory reports.

Accuracy was assessed by means of monitoring matrix spike
recoveries for a minimum of 5 percent of the samples analyzed.
Precision was assessed by analyzing duplicate samples and
comparing their results to acceptable laboratory limits. All
round 1 and 2 results, were within the control limits specified
in the QAPjP for precision and accuracy except for methane and
acetone results in HP2-Duplicate and methane, chlorcbenzene and
ethylbenzene, results in Bl-duplicate.

Completeness was measured by comparing the amount of valid
data that was actually obtainéd to the amount that was expected
under normal conditions. The data base for both rounds of
sampling was 100% complete for all primary samples and QC samples
except first round trip blank. Trip blank for the first round
was not complete for methane and methyl mercaptan analysis. A
sunmary of planned versus actual numbers of samples are given in

Table 2.
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Representativeness was addressed by selecting sample
locations which demonstrated highest emission rates during the
first round of sampling. Additional samples were collected at
the gas vent which demonstrated the highest total emission rate,
Finally, comparability of results was achieved by utilizing EPA
or NIOSH approved methods where possible for analyses. Results
were reported in SCFM so that comparisons between RI/FS data and
treatability data could be made.

7.0 DATA ASSESSMENT

Total emission rates for HP2 and HP7 of 8.93 x 10”7 and 6.74
x 1077 scfm/ft2 were 104 and 2.6 times lower, respectively, than
the emission rates measured (927 x 10~/ and 17.2 x 10~/ scfm/ft?)
at these locations during the first round of sampling in May
1990.

Total bore hole emission rates were similar between the
first and second rounds although first round results for Bl were
slightly higher than for round two. Emission rates for B3 could
not be determined since the riser had been broken off at the
ground surface. As during round one; ne noticeable emissions
were detected at B4.

The average temperatures and pressures obtained for the
first and second sampling periods were 54.41°F and 29.70 inches
of Hg and 63.27°F and 30.21 inches of Hyg, respectively. The high
and low temperatures obtained during the first and second rounds
were 58.53 and 46.25°F and 67.73 and 57.36°F, respectively. The

high and low pressures recorded for rounds 1 and 2 were 29.8 and
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29.6 inches of Hg and 30.29 and 30.14 inches of Hg, respectively.
Therefore, the temperature was generally 10°F higher during the
second round and the barometric pressure 0.5 inches of Hg higher.
It appears that higher pressure systems (as during the second
round) cause decreased surface emission rates while increasing
gas vent emission rates. The slight overall increase in the gas
vent emission rates during the second round may have been due to
the increased resistances exhibited at the surface due to higher
atmospheric pressures hence a tendency for the gas to move
latterly toward the gas vents. Similarly, lower atmospheric
pressures as exhibited during round one caused an increase in
total surface emission rates while decreasing the total gas wvent
emission rate.

In order to characterize the composition of the emissions
from the East Hide Pile, discrete samples were collected from gas
vent Bl. Results for these analyses indicated that emissions
from the East Hide Pile were comprised of 24% methane, 0.28%
hydrogen sulfide and <0.004% volatile organics. The other 75.7%
is mest likely comprised of carbon dioxide with smaller amounts
of nitrogen, and oxygen gas as typically found at landfills.

Initial results for total estimated emission based on first
round results for methane using flux chamber sampling did not
account for additional gases such as carbon dioxide, nitrocgen and
oxygen. A more realistic total emission rate is needed for
design of the gas collection and treatment system and can be

obtained by multiplying the results for the first round by a
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factor of 4.17. This factor was obtained by raticing the percent
of methane emissions determined at Bl to the total emission rate
measured using a calibrated bag and stop watch. It was assumed
that the composition of the East Hide Pile gas was homogeneous.
Using the factor of 4.17, the total emission rates determined
from using first round results for HP2 (worse case) and a
sloped/unsloped sector approach using HP2 and HP7 as
representative emissions would increase accordingly from 15 and
7.8 scfm to 62,6 and 32.5 scfm, respectively. Therefore, the
design value for total emissions from the East Hide Pile would be
62.6 scin.

8.0 CONCLUSIONS

Massachusetts Department of Environmental Protection (MDEP)
does not set limits for methane, hydrogen sulfide or the total
volatile organic compounds which are found in the East Hide Piles
gas emissions. The ROD states that the National Ambient air
Quality Standards (NAAQS) are applicable to operations at the
site, The MDEP requires that the best available control
technology (BACT) be used. Therefore the gas treatmeht
peformance requirements will be dictated by best available
techology.

The recommended alternatives for remediating odor emissions
at the Industri-Plex site given in the ROD involves stabilizing
the East Hide Pile's slopes and installing an active gas
collection system and flexible membrane liner. The collected

gases are to Dbe treated with either activated carbon or by

i0
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thermal oxidation. The two selected alternatives were assessed
for effectiveness, implementability, projected system performance
and operating paranmeters. Based on the data assembled here and
the guidance of equipment vendors and the EPA handbook of
"Control Technologies for Hazardous Air Pollutants" (USEPA
1986b), it is believed that a thermal oxidation unit with an
auxiliary fuel source will be the most appropriate method of
treating gas emissions from the East Hide Pile.

While carbon adsorption is effective for removing hydrogen
sulfide, methyl mercaptan and most VOCs, it 1is relatively
ineffective for removing methane gas. On the other hand, thermal
-oxidation typically reports hydrocarbon (including methane and
sulfide) conversion efficiencies of 98% or better. Both
technologies require total inlet VOC concentrations of <10,000
rpm and would require dilution of the hide pile gas, It should
be noted that since neither Massachusetts nor the EPA regulate
methane emissions, thermal oxidation may not be deemed necessary,
if treatment of the odor causing compounds alone are the primary

concern.

11
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TABLE 1
Results for East Hide Pile Gas Vent
Emission Rate Measurements

| Round 1 | Round 2
| 5/18/90 | 8/21/90
Location | {(scfm) | (scfm)
______________ [ P ——— ] —————— -
Bl | 0.32 | 0.44
B2 | 0.091 | 0.033
B3 | <0.002 | NA
B4 | 0 | 0
Total 0.411 scfm 0.473 scfm

NA - Not Available

17
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Analysis PDWP Final
Volatile
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H2MGROUP

TABLE 5

Emission Rates Based on OVA Readings

Total
Rate*
X 10~

67
NA
1100

NA

Emission
7(scfm/ftz)

NA
>1220
NA

>1220

Location OVA Reading (ppmnm)
""""""""""""""""" May  Aug  May  Aug
wp1 0.3 m 1.1
HP2 210 6.7

HP3 1.2 NA

HP4 4,2 NA

HPS 8.4 4.5

HP9 85.2 NaA

Bl NA  >1,000

Duplicate-HP2 880 NA

Duplicate-Bl NA >1,000

Field Blank*#* 5.2 0

NA - Not Analyzed

* - Total emissions were calculated as methane

*% - Collected three feet above ground level at East Hide Pile

21
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APPENDIX A

STANDARD OPERATING PROCEDURES






LIST OF PROCEDURES

H2M GROUP

Standard Operating Procedure
Enissions from Hide Pile

Standard Operating Procedure
CHy and H;S in Air

Standard Operating Procedure
Mercaptans in Air

Standard Operating Procedure
Sulfide in Air

Standard Operating Procedure
in Air

Standard Operating Procedure
Organics in Air

Standard Operating Procedure
Sulfide in Air (NIOSH Method

for

for

for

for

for

for

for

Measuring Gas

Field Monitoring

Sampling Methyl

Sampling Hydrogen

Sampling Methane

Sampling Volatile

Analysis of Hydrogen

#126)

Standard Operating Procedure for Analysis of Methyl
Mercaptan in Air (OSHA Method #26)

Standard COperating Procedure for Methane Analysis

Standard Operating Procedure for Determination of
Volatile Organics in Air (Modified Method T01-T02)



a STANDARD OPERATING PROCEDURE FOR -
MEASURING GAS EMISSIONS FROM HIDE PILE

1.0 - MATERIALS

1.1 Flux Chamber prepared in accordance with EPA Guidance
Document #600/8-86/008.
1.2 Appropriately sized flexible tubing and clamps. =
1.3 Field book and sheets.
l.4 Flexible bags.
1.5 Tape. -
1.6 Cylinder of ultra pure air and gas flow regulator.
2.0 - PROCEDURE
-
Samples can only be collected when sample site is under positive
pressure. It will be assumed that this condition exists
Hardware and fittings are leak checked and certified by them
manufacturer.
2.1 1Insert flux box into the surface of the sampling site. -
2,2 Adjust regulator to 5 liter/min. .
[

Flush four (4) standing volumes using ultra pure sweep air..
Volume under sphere is approximately 2 cubic feet.

.
Attach OVA to exit port and record concentration, sweep air

rate and temperature approximately every 6 minutes.

Calculate REAL TIME EMISSIONS by multiplying measured™
concentrations in ppm by the sweep air rate and dividing by
surface area isolated.



» STANDARD OPERATING PROCEDURE FOR
MEASURING GAS EMISSIONS FROM HIDE PILES

For monitoring emissions from existing gas borings attach a
flexible bag over well opening and seal with stainless steel
clamp. Cinch, remove and seal bag after an appropriate
sampling time.



{__ : . STANDARD OPERATING PROCEDURE FOR
' FIELD MONITORING OF EXPLOSIVE GAS AND HYDROGEN

SULFIDE IK AIR

1.1 Neotronic’'s EXOTONS0 FModel He. 50 QFCH Portakle <& geas
monitor.

1.2 Field book and sheets.

2.0 - PROCEDURES

2.1 Before using instrument check calibration. Calibraticn and
performance checks mnust be performed per manufacturer’s
instructions once every three months, and the ins*rument

calibrated by qualified personnel once a year.

2.2 Prior to using the instrurent in the tield, check that the
battery has been fully charged. A battery exhaustion alarm
will sound ten minutes or more after the battery warning is

( displavyed. In the event of a battery exhaustion alarm,
switch EXOTOX off and leave hazardous area. Immediately
recharge or replace the battery in a safe area.

2.3 Switch instrument on by firmly pressing power button. The
instrument will go through a series of self tests. Use the
select button to obtain the appropriate setting per
manufacturer’s instructions. The instrument is capable of
monitoring hydrogen sulfide in the range of 0 to 500 ppm and
0 to 100 percent explosive gas as.i LEL methane.

2.4 Preset alarm settings for hydrogen sulfide are 50, 20, 10
ppm for ten minute peak (real time), STEL and TWA displays,
is 20% LEL

respectively. Alarm setting for explosive gas ‘
methane in air. The operator in addition te monitoring his
breathing zone and the time of sampling, will attach the
probe to the flux box sample port and measure and record LEL
and hydrogen sulfide concentrations contained in the box.

These concentrations will be compared with results obtaiped
through analytical procedures for samples collected during

the same event.




. STANDARD OPERATING PROCEDURE FOR
SAMPLING METHYL MERCAPTANS IN AIR
(Ref.: OSHA Method #26)

1.0 - EQUIPMENT AND MATERIALS

1.1 Portable field sampling pump (Model No. 224~PCXR3 from SKC,
Inc.).

1.2 A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

1.3 Filter cassette fitted with a 37 mm Gelman Type A glass
fiber filter which has been soaked in a 5% aquecus solution
of mercuric acetate as outlined in OSHA Method #26.

1.4 cChain-of-custody forms.

1.5 Field book and sheets

1.6 Flux box.

2.0 - PROCEDURE

2.1 Flush four (4) standing wvolumes from flux box while
monitoring temperatures, sweep air rate and OVA readings.

2.2 Allow readings to stabilize and record temperatures.

2.3 Calibrate pump with flow meter and cassette in line per
manufacturer's instructions.

2.4 Attach filter cassette to flux box sample port.

2.5 Leak test system by placing toggle wvalve in 1line and
measuring flow at the end of sample train when valve is
closed. Flow should go to zero.

2.6 With flow meter in line open valve continue sampling until

20 liters are collected. Continue monitoring flow rates and
record. An average flow rate will be used to determine
final sample volume.

Store samples in small glass jar labeled appropriately with
sample location, date, time, in accordance with procedures
outlined in QAP3JP.

Wrap each jar individually with bubble wrap and place in a
cocler for transport to laboratory. Secure cooler with
sufficient packing tape and a custody seal.



s STANDARD OPERATING PROCEDURE FOR
SAMPLING FOR HYDROGEN SULFIDE IN AIR
(Ref.: NIOSH Method No. P1CAM12s)

1.0 -~ EQUIPMENT AND MATERIALS

2.0

A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

Portable field sampling pump able to deliver 2 lpm of
sample.

Midget impinger filled with cadmium hydroxide solution and
wrapped in aluminum foil.

Field boock and sheets.
Chain-of-custody form.

Flux box.

2.0 - PROCEDURE

Calibrate pump with flow meter and midget impinger in line.

Evacuate four (4) volumes from flux box using method
outlined in procedure for measuring gas emissions.

Connect impinger directly to flux box with appropriate
flexible tubing and swagelock fittings as needed.

Leak test system by placing toggle valve in 1line and
measuring flow at the end of sample train when valve is
closed. Flow should go to zero.

Flow rate is monitored at regular intervals and recorded
each time. Total veolume sampled is based upon the average
flow rate multiplied by the sample time.

Plug stems and tape ground glass joint to secure top seal.

Fill out all appropriate chain-of-custody forms and records
as outlined in the QAP]jP.

|
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- STANDARD OPERATING PROCEDURE FCR
BAMPLING POR HYDROGEN SULFPIDE IN AIR

Place samples in cooler with sufficient ice for transport to
the laboratory. Secure cooler with sufficient packing tape

and a custody seal.

Include two (2) blank impingers (fill, seal and transport).
Analyze with other samples.

H2MGROP



° STANDARD OPERATING PROCEDURE FOR
SAMPLING METHANE IN AIR

1.0 = EQUTPMENT AND MATERIALS

1.1

1.2

One liter Tedlar Bag.

Portable field sampling pump Model No. 224PCXR3 from SKC,
Inc.

A.P. Buck's gas flow calibrator (flow meter) Model #M-5.
Flux box
Field book and sheets.

Chain-of-custody form.

PROCEDURE

Evacuate four (4) standing velumes from flux box using
method outlined in procedure for measuring gas emissions.

Allow pressure to stabilize to ambient and record pressure.

Calibrate pump with flow meter in 1line according to
manufacturer's instructions.

Attach Tedlar bag to flux box sample port.

Leak test system by placing toggle valve in line and
measuring flow at the end of sample train after wvalve is
closed. Flow should go to zero.

Release toggle and f£ill bag.

Disconnect fitting, label and store bag in cooler with ice
for transport to the laboratory as per QAP}P.

Fill out all appropriate chain-of-custody forms and records
as outlined in the QAPJjP.

Collect two (2) QA/QC samples (cone trip blank and one field
blank) to be compared with results for analyses taken after
transport and storage. One trip blank bag filled with
purified air at laboratory will accompany the air sample
bags from the laboratory to the site and back. Field blank
will be filled with ambient air on-site.
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° STANDARD OPERATING PROCEDURE FOR
SAMPLING VOLATILE ORGANICS IN AIR
(Modified Method T01~T02)

1.0 = UIPMENT AND MATFRIALS

1.1

1.2

1.6

1.7

Sorbent tube/trap - glass tubes (40 mm ID x 203 mm long)
packed with the following materials from tube inlet to tube
cutlet:

(a) Glass beads: 250 mg of 60 to 80 mesh.

() Tenax: 75 mg of 60 to 80 mesh TA.

{(c) Ambersorb XE 340, 170 mg of 20 to 40 mesh.

(d) Charceoal (activated carbon): 75 mg of 60 to 80 mesh.

Portable field sampling pump (Model No. 224PCXR3 from SKC,
Inc.}.

A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

Cole~Palmer teflon TFE needle flow regulation valve Model
#$J-6393-60.

Large 4 liter storage jars with 2 to 3 inches activated
carbon.

Appropriate field data forms and log book.
Chain-of-custody form.

Flux box.

— PROCEDURE

Condition trap by heating sorbent tube to 350° ¢, while
simultaneously passing nitrogen gas at 50 to 60 cc/minute
through it. The trap is cooled while continuing to pass gas
through it. Cooled traps are sealed in glass vials and
stored in Jjars with activated carbon prior to field
sampling.

Calibrate field pump by adjusting flow to 1.5 liters per

minute with flow meter in line. Put pump into low flow
operation by turning the adjustment screw three turns
counter-clockwise. Individual trap sampling flow |is

controlled by an in line valve which is adjusted accordingly
during the sampling period.



. STANDARD OPERATING PROCEDURE FOR
SAMPLING VOLATILE ORGANICS IN AIR (CONT'D.)

Before sampling evacuate three (3) flux box volumes using
portable field sampling pump and flow meter as outlined in
emission rate procedure.

Sample wvolumes for each set of tubes connected in parallel
are established based on estimated concentration for vola-
tile organics using a portable photoionization detector
(PID). 1If concentrations exceed 5 ppm for a 1 liter sample,
scale sample volume down accordingly (i.e., for a 10 ppm
reading sample 500 ml).

Attach scorbent tubes to sampling port on top of flux box
using appropriate swagelok fittings.

Assemble remainder of sampling train down flow from sorbent
tubes in the following fashion: using rubber tubing of
appropriate ID, attach flow regulation wvalve in 1line to
sorbent +tube. Next, attach flow meter in line to wvalve.
Portable sampling pump is attached in line to flow meter,
completing the sampling train.

Leak test system by placing toggle wvalve in 1line and
measuring flow at the end of sample train after valve is
closed. Flow should go to zero.

Turn pump on and flow meter to start the sampling process.,
The sample time will be predetermined based on the screening
done in Step 2.4 and the flow rate.

Continue to monitor flow rate and record. At the end of the
sampling period, an average flow rate is obtained and
multiplied by the time sampled to obtain total wvolume
sampled.

Insert sorbent tube into individual wvials and store in jar
with activated carbon. Place jar in cooler with ice for
transport back to laboratory acceording to chain-cf-custody
procedures given in the QAPJP.

Collect two (2) QA/QC samples (one trip blank and one field
blank) to be compared with results for analyses taken after
transport and storage. One trip blank conditioned in the
lab will accompany sample traps to and from the field.
Field blank will be prepared by pumping ambient air through
trap on-site.

bt B -
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' - HYDROGEN SULFIDE IN AIR

Physical and Chemical Analysis Branch

=

Aanalyucal Method

[h
Analyte: Hydrogen Sulfide Meihod No.: P&CAM 126
[ - Matrix: Air Range: 0.008 ppm - 50 ppm
( Procedure: Absorption -~ Methylene Precisian: Unknown
a Blue = Spectrophotometric
: Classification: € (Tencacive)
, Date [ssued: 6/9/72
|
Date Revised: 1/15/74
{ o . Principle of the Method
{ . 1.1 Hydrogen sulfide is collected by aspirating 3 measured volume of air through an
| alkaline suspension of cadmium hydroxide (Reference 11.1). The sulfide is pre-
cipitated as cadmium sulfide to prevent air oxidation of the sulfide which oucurs
[ rapidly in an aqueous alkaline solution. STRactan 10® is added to the cadmium
‘- hydroxide slurry to minimize photo-decomposition of the precipitated cadmium
sulfide (Reference 11.2). The collected sulfide is subsequently determined by
L : spectrophotometric measurement of the methylene biue produced by the reaction
- : of the sulfide with a strongly acid solutionof N, N-dimethyl-p-phenylenediamme
and ferric chloride (References (1.3, [1.4, 11.5). The analysis should be com-
{ pieted within 24-25 hours following collection of the sample.
-

1.2 Hydrogen sulfide may be present in the open atmosphere at concentrations of 2

few ppb or less, The reported odor detection threshold is in the 0.7-8.3 ugim’

- (0.5-6.0 ppd) range (References 11.6. 11.7). Concentrations in excess of
140 ug/m? (100 ppb) are seldom encountered in the atmaosphere.

- t.3 Collection efficiency is variable beiow 10 ug/m? and is affected by the type of
l E scrubber, the size of the gas bubbles and the contact time with the absorbing
solution and the concentration of H, S (References 11.8.11.9,. 11.10).

.l
l 2. Range and Sensitivity
:.Ii . . -
: 2.1 This method is intended (o provide a measure of hydrogen sulfide in the range of
L t 1.1-100 zg/m®. For concentrations above 70 ag/m?® the sampling period can be
- reduced or the liquid volume increased either before or after aspirating. (This
- 126-1
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method is also useful for the mg/m?® range of source emissions. For example.
100 m? cadmium (OH )y STRactan 102 media in Greenberg-Smith impingers und
5 minute samplng periods have been used successtully for source samphng ) The
minimum Jetectable amount of sulfide ts 0.008 wg/mt. which is equivalenr (o
0.2 ug'm? in an air sample of | m? and using 1 final liquid volume of 1§ m¢.
When sampling air at the maximum recommended rate of .5 €minute for 2
hours. the mmimum detectable sulfide concentration is 1.1 wg'm? at 7o) mm Hyg

and 25°C

Excellent resuits have heen ohtamed by usiag this method for s samples having o
hydrugen suifide contentan the range $-50 ppm

Interferences

3.1

3.3

Ja

35

3.6

The methylene blue reaction is highly specific tor sulfide at the low woncenira- -

tions usually encountered in ambient sie. Strong reducing agents {cg. 50;)
inhibit color development. Even sulfide solutions containing severdl micrograms
sulfide/m®@ show this effect and must be diluted to ¢liminate color inhibinon [f
sulfur dioxide is absorbed to give 3 sulfite concentration in excess of 10 pg/m(.
color formanon is retarded. Up 1o 40 ug/ml.of this mterference, however, can be
overcome by adding 2-6 drops (0.3 mi/drop) of terric chloride instead of 4 single
drop for color development. and extending the reaction time to 50 minutes.

Nitrogen dioxide gives a pale yellow color with the sulfide reagents at 0.5 ug/m<
or more. No interference isencountered when 0.3 ppm NO, is aspirated through 4
midget impinger containing a slurry of cadmium hydroxidecadmium suifide-
STRactan 102, If H3 S and NQ, are simultansousiy aspirated through cadmium
hydroxide-STRactan IO® slurty, lower H.S resulls are abtained. probably
because of gas phase oxidation of the H. S prior 1o precipitation as CdS rRefer-

ence 11.]0).

Ozone at 57 opb reduced the recovery of sullide previousiy previpituted as CdS
by 15 per cent (Reference 11.10).

Sulfides in solution are oxidized by oxygen from the atmosphere unless inhibutors
such as cadmium and STRactan 102 are present.

Substitution of other cation precipitants for the cadmium in the absorbenat (1< .
zinc, mercury, ete.) will shift or ¢himinate the absorbance mavmum of (he

solution upon addition of the acid-amine reagent.

Cadmium suifide decomposes significanily when exposed 0 light unless protected
by the addidon of | per cent STRacgtan™ to the absorbing solulion prior to

sampling (Reference 11.2).

126-2



-1

L9¥}

The choice of impinger used to Gap H,S with the Cd(OH); slumy is very
important when measuring concentration in the range 5-50 ppm. Impingers or
bubblers having fritted-end gas delivery tubes are a problem source if the suifide in
solution is oxidized By oxygen from the atmosphere to free sulfur. The sulfur
collects on the fritted-glass membrane and may significantly change the flow rate
of the air sample through the system. One way of avoiding this probiem 1s 1o use 2

midge( impinger wich standard, glass-tapered tps.

Precision and Accuracy

4.

A relative standard deviation of 3.3 per cent and a recovery of 30 per vent has
been established with hydrogen sulfide permestion tubes (Reference 1127

Advanuyes and Disadvantages of the Methud

Effect of Light and Storage ~ Disadvaniage

5.1
5.1
5.12
Apparitus
&.1

Hydrogen sulfide is readily volatilized from aqueous solution when the pH
1s below 7.0. Alkaline. aqueoussulfide solutions are very unstable because

sulfide fon is rapidly oxidized by exposure to the air.

Cadmium sulfide is not appreciably oxidized even when aspirated with
pure oxygen in the dark. However, exposure of an impinger contiining
admium sulfide to laboratory or to more intense light sources produces
an immediate and variable photo-decompostion. Losses of 5G-90 per cent
of added sulfide have been routinely reported by 1 number of labora-
tories. Even though the addition of STRactan I0Y to the absorbing
soiution controls the photodecomposition (Reference 11.2), it is neces-
sary 10 protect the impinger {tom light at all times. This is achieved by the
use of fow acunic glass impingers. paint on the extertor of the impingers.

or an aluminum foil wrapping.

Sampling Equipmenti. The sampling uait for the impinger collection method
consists of the following companents:

6.1.1

6.1.2

A graduated 13 mf midget impingzr with a standard glass-tapered gas
delivery tube containing the sbsorbing solution or reagent.

A pump suitable for delivering desired flow rates with 2 mimmum capac-
ity of 2 €pm through the impinger. The sampling pump 15 pratected from
splashover or water condensation by an adsorption tube loosely packed
with 3 plug of glass wool and inserted belween the exit arm of the

impinger and the pump

126-3
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6.2

6.3

6.4

6.1.3  An integrating volume meter such as a dry gas or wet lest meter. The air
meter must be capable of measuring the air flow within 22 per cent. A wet
or dry gas meter, with contacts on the l-feet? or 10-1 dial to record air
wilume. or i specially calibrated rotameter, is satisfactary. [astead of
these. calibrated hypodermic needles may be usad as crieal orilaces it the
pump is capable of maintaining greater than O 7 atmospheris prossury
differential across the needle (Reference 11110

&.1.4 Thermometer.

6.1.5 Manometer.

6.1.6 Stopwatch.

Associated laboratory glassware,

Colorimeter with red filter or spectrophotometer 3 670 nm.

Matched cells. | ¢cm path fength.

Reagents

All reagents must be ACS analytical reagent quality. Distilled water should cunforin to
the ASTM Standards for Referee Reagent Water.

All reagents should be refrigerated when not in use.

7.1

7.3

7.4

Amine-suifuric Acid Stock Solution. Add 50 m€ concentrated sulfuric ucid 1o
30 me water and cool. Dissolve 123 of N, N-dimethyi-p-phenylenedizamine
dihvdrochioride {para-aminodimethylaniline) (redistiiled il necessary!} in the Juord.
Do not dilute. The stock solution may be stored indefinitely under refrigeration

Amine Test Solution. Dilute 25 mf of the Stock Solution to 1 liter with ']
suifuric acid.

Ferric Chioride Solution. Dissoive 100 g of ferric chlonde. FeC?; uwH.Q. n
water and dilute to 100 m€.

Ammonium Phosphate Solution. Dissolve 400 g of diammonatum phosphate.
{NH, 1; HPO, . in water and dilute 1o ! liter.

STRactan 102, {Arabinogalactan) Available from Chivago Scientific. [nu.

716 W. frving Park Road, Bensenville, IL #0l06.

1264
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7.7

Absorbing Solution.: Dissaive 4.3g of 3CdSQ,.8 H,0. and Q3¢ sodium
hydroxide in separate portions of water. Mix and add 10 g STRactan [0~ und
dilute to | liter. Shake the resuitant suspension vigorousiv before remowving cach
aliquot. The STRacun@-cadmmm hydrexide mixture should be {reshly prepurcd

The solution is only stable for 3 to § days

H,S Permeation Tube. Prepare or purchase* 4 triple-walled or thick wulled
Teflon® permeation tube (References 1 10, 1112 11,13 1113, 11135 which
delivers hvdrogen sullide 1t 2 maximum rate of approximately Q.1 ug;minute of
25°C. This loss rate will produce a standard atmosphere containing SO pg'm’
(36 ppb H; S when the tube 1s swept with 2 2 &/minute air flow Tubes having
H;5 permeation rates in the range of 0.004-0.33 ug/minute will produce standard
air concentrations in the reahistic range ol (-90 pgrm?® H, S with an air Tow of

1.5 ¢/min.
T.7.1  Concentrated. Standard Suifide Solution

Transfer freshly boded and cooled O.1M NaOH ta a liter volumetny Nusk,
Flush with purified nitrogen to remove oxygen and adjust 1o volume.
(Commerciaily available. compressed nitrogen conuins trace quantiliey of
oxygen in sufficient concentration (0 oxddize the smull concentrations of
suifide contained in the standard and dilure standard suifide standards.
Trace quantities of oxygen should be removed by passing the stream of
unk nitrogen through a Pyrex or quartz tube containing copper lurnings
heated to 400-450°C.) Immediately stopper the flask with a serum cap
Inject 300 m@ of H,S gas through the septum. Shake the flask. Withdraw
measured volumes of standard solution with a 10 m¥ hypodermic syringe
and filf the resuiting void with an equal volume af nitrogen. Standardize
with standard iodine and thiosulfate sofution 1n an iodine Mask under 3
nitrogen atmosphere (0 muammize air oxidation The ioproximuate <o
centration of the sulfide solution will be 240 pg sultide’m¥ of solunion
The exact concentration must be determined by iodime-thiosulfate
standardization immediately pnor o dilutiun.

For the most accurate results in the iodometric determination of sulfide in
aqueous solution, the following generzl procedure 1§ recommended:

] Replace the oxygen from the tlask by Tushing with an imert gas such as
carbon dioxide or nitrogen.

“Available from Metranics, Inc., 3201 Porter Qnve, Palo Alto, Calilarma 94304, ar PolyScence Corp .
902 Pitner Avenue, Svanston, ilfinois §0202,
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2. Add an excess of standard iedine. acidify. and back titrate with standard
thiosulfate and starch indicator (Reference 11.16).

7.7.2  Diluted Standard Suifide Solution

Dilute 10 m¥? of the concentrated sulfide solution 1o | liter with freshiv
boiled. distilled water. Protect the boiled water under a nitrogen atmo-
sphere while cooling. Transfer the deoxygenated water to a flask pre-
viously purged with nurogen and immediately stopper the flask. This
suifide solution 1s unstabie. Therefore, prepare this solution immediately
prior to use. This test solution will contain appraximately 4 ug sulfide/mée.

Procedure

8.1

Cleaning of Equipment. All glassware should be theroughly cleazned. the following
procedure is recommended:

8.1.1 Wash with 4 detergent and tap water solution followed by tap water and
distilled water rinses

8.1.2 Soak in 1:} or concentrated nitric acid for 30 minutes and then follow
with tap. distiiled, and double distilied water rinses.

Collection and Shipping of Samples

8.2.1 Pipet [Omf of the absorbing solution (Section 7.6)inco the midget
impinger. The addition of 5 mf of 95 per cent ethanol 10 the absorbing
solution just prior to aspiration controfs foaming for I hours (induved by
the presence of STRoctan IO®. In addition, | or 1 Teflon demister discs
may be slipped up over the impinger air nlet tube (o 2 height approx:-
mately 1-27 from the top of the tube.

8.2.2 Connect the impinger {via the absorption tube} to the vacuum pump with
a short piece of flexible tubing. The air being sampled should not be
passed through any tubing or other equipment before entering the impinger,

8.2.3 Turn on pump 1o begin sample collection. Care should be tuken to
measure the flow rate. time and/or volume as accurately as possible. The
sampie should be taken at 1 flow rate of 1.5 €pm.
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8.2.4 After ampiing, the unpinger stem @& be removed and ¢leaned. Tap the

stem geadly against the inside wall of the impinger bottle (o recaver 35
much af the smpling solution s possible. Wash the stem with 2 smaj]
amount ([-2 m2) of unuwed absarbing solution ind add the wash (@ the
impinger. Then the impinger is sealed with 3 hard, non-reactive stopper
(preferably Teflon). Do aat seal with rubber. The stoppers on the
mpingers should be tightly seaied to prevent leakage during shipping. {f it
is preferred to ship the impingers with. the stems in, the ouders of the

ftem chould be smled with Parafilm or other non-rubber covers, and the -
gound glass joints should be sezled (e, taped) (o securs the wop tightly.

825 Care should be takez Yo minimize spillage or lass by evaporation at ail
tmres. Refrigerate samples if analyss cannot be done within 2 day.

8.26 Whenever possible, hind delivery of the samples & recummended. Other-
wie, special impinger shipping cases designed by NIQSH should Be used
ta ship the sampizs.

8.7 A “blank™ impinger should be handled 25 the ocher smples ([ill, seal and
tansport) excspt that no 2ir is smpied through ths impinger.

Analysis

83.1 Add |5 m2 of the amine-test solution o the midget impinger through the
air inlet tube 20d mix. .

833 Add | drop of {erric Shloride solution and mix. (More: Ses Section 3.1 if
30, excz=ds 1Q 2gfmr2 in the absarbing iediz.)

833 Trader the solution 10 2 15 m2 volurmesric flask. Discnarge the csior due
to the fervic ion by idding | dmog immonmm shosphats solution. [f e
yelow cslor is not destroyed by | drop ammennm snosprate soiction,
condnue dropwise addition undi soiutos is decclorized. Mike up (©
volume with distilled water and allow (o stand for 3Q mmutes.

833 Pregare i o9 reforener solution it the s2me Stazner using 1 10 m2
voiume of absorking solution, through which ae zir Ras besm aspiraced.

835 Mersure the 1bsorbanes of the eolorat 670 nm in 1 specrophotomeatar or

lorimeter set 2t |00 per c2at Tinsmisdon agzotst the zere referenes.
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Calibration and Standards

9.1

8.2

Aqueagus Sulfide

9.1.1 Puace 10m? of the absorbing suluu‘ar; in ezch of 1 seriy af S me€
volumetric [lasks and add the diluted standard sulfide solutivn. equnsslent
wl,2 3,4, and § ug of hydragen suifide to the different lasks

9.1.2 Add 1.3 miof amnine-acid tast saiution to «xch (lask ind mix.

9.13 Add | drop of ferric chiaride sciution t5 ezch flask Mix, make up to
vohume and zllow ta stind for 30 minutes

9.1.4 Determine the absorbance in 1 spectropholometer 2t 670 nm. nzainst the
sullide-{res reflerence solution.

$.1.5 Prepare a standard curve of 3bsorbance ve. gg H, S/me.

Cascous Sulfide. Commercizily available permeztion tubes contzining liyuelicd
Rydrogen suifide may be ussd to prapars librition Corves for use 12t the upper
range of aunecspheric concentztion. Triple-walled rubes, drilled rod xnd aucro
bottles which deliver hydrogen suifide within 3 minimum raage of Q.1-1.2 zgf
mintute at 25°C have been prepared by Thomas (Referencs 11.10): O'Kertfe
(References 11.12, 11.13); Scaringeili (Refersaezs 1114, 11.15), Preferzbiy the
tubes siould dsiiver hydrogen sulfide within 3 loss rate raog= of 0.0030.23
mg/miaute to provide realistic conematatons of H,S (1.5-120 pgmt.
[.[-100 ppb) without hzaving (0 resact 0 3 difucon system @ pregare the
Sancmamition ringe requued for determining (e coflection sificency of mmdgst
impoipes. Anzlyss of thesz xxown concsamatans e Ghbraticn curves witic?
smulate 2l of the operzdanal conditions perfarmed during the mmpling and
chemial procedure. This ciibragon curve includes the imporant corretion for
caflection efficiency it various cancenrations of hydrogen suifide.

821 Pregxxe or obtain 3 Teflon® permenticn tube that emits hydrogen sullide

103 r2te of 0102 pgfminues (0.07-0.12 p¥fminute at sadard conditions
of 25°Caad | aumosphere). A permeation tube with i 2fTestive lexgth af
2.3 c and a1 wail thickness of 0.3 13 ot will yield the dasire2 permation
cxte if held 2t 3 constanc temperzture of 257C = 0.1°C. Pemezuecn wbes
cantiining hydrogea suifide ire calibrated under a stream of dry atrogen
o prevent the precpitition af sulfur in the walls of the tube.

2.2.2 Ta pregare standird canceawatians of hydrogen sulfide, assemble the

apparatus oasisting of 1 watar<ooled condemer, Qastant temperaiurs
bath maintzined at 15°C =0.1°C cylinders contiining pure dry nirogen
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9.2.3

and pure dry 2ir with appropnriate pressure regulators. nesdle valves and
flow meters for the nitrogen and dry air, diluentstreams. The diluent
gases are brought to temperature by passage through a 2-meterlong
copper coil immersed in the water bath. [nsert a calibrated permeation
tube into the central tube of the condenser. maintained 3t the selected
constant temperature by circulating water from the constant-temperature
bath, and pass a stream of nitrogen over the tube at a fixed rate of
approximately 50 m#/minute. Dilute this gas stream to obtain the desired
concentration by varying the flow rate of the clean, dry air. This flow rate
can normally be varied from 0.2-15 2/minute. The Now rate of the
sampling system determines the lower lmit for the flow rate of the
diluent gases. The {low rate of the nitrogen and the diluent air must be
measured to an accuracy of 1-2 per cent. With a tube permeating
hydrogen sulfide at a rate of 0.1 uf/minute, the range of concentration of
hydrogen sulfide will be between 6400 ug/m?® (4-290 ppb}. a generally
satisfactory range for ambient air conditions. When higher concentrations
are desired, calibrate and use longer permeation tubes.

Procedure for Preparing Simulated Calibration Curves

Obviously one can prepare a multitude of curves by selecting different
combinations of sampiing rate and sampling time. The following descrip-
tion represents a Cypical procedure for ambient air sampling of short
duration, with a brief mention of 2 modification for 24 hour sampling.

The system is designed to provide an accurate measure of hydrogen suifide
in the 1.4-84 gg/m? (1-60 ppb) range. It can be easily modified to meet

special needs.

The dynamic range of the colorimetric procedure {ixes the total volume of
the sample at 186 2; then, to obtain'lincarity between the absorbance of
the solution and the concenoation of hydrogen suifide in ppm, select a
wastant sampling time. This fizing of the sampling time is desirable also
fram a practical standpoint: In this case, select a sampling time of 120
minutes. Then to obtain a 186 € sample of air requires a2 flow rate of
1.55 8/minute. The concentation of standard H, S in air is computed as

follaws:
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where:

TR YN

3.

= Concentration of H,S in ppm

Permeation ate in gg/minute

Reciprocal of vapor density, 0.719 uf/ug
Flow rate of diluent air, liter/minute
Flow rate of dilyent nitrogen, liter/minute

The datz for a typical calibration curve are listed in Table I,

TABLE 1

TYPICAL CALIBRATION DATA

Armount of
Conasntretions H;S in Absorbence
H,S5, ppb Uy 1886 iten of Samphe

1 144 010

5 795 .056
10 1.44 102
20 138 205
ko] 432 07
40 878 410
&0 7.95 512
60 .64 515

A plot of the concentration of hydrogen sulfide in ppm (x ~ axis) against
absorbance of the final solution (y — axis) will yield a straight line, the
reciprocsl of the slope of which is the factor for conversion of absorbance
to ppm. This factor includes the correction for collection efficiency. Any
deviation from the linearity at the lower concentration range indicates 2
change in collection efficiency of the sampling system. If the range of
interest is below the dynamic range of the methed the total volume of air
collected should be inceased to obtin sufficent color within the
dynamic range of the colorimetric procsdure. Also, once the calibration
factor has been established under simulated conditions the conditions can
be madified so that the concentration of H, 38 is 2 simple muitiple of the
absorbance of the colored solution.
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5. For long-term sampling of 24-hour duration, the conditions cn be fixed
to collect 1200 2 of sampie in a larger volume of STRactan 10®cadmium
hydroxide. For example, for 24 hours at 0.83 ¢/min. approximately
1200 2 of air are scrubbed. An aliquot representing 0.1 of the enure
amount of sample is taken for the analysis.

6. The remainder of the anaiytical procedurs is the same as described in the
previous paragraph.

9.2.4 The permeation tubes must be stored in a wide-mouth glass bottle con-
taining silica gel and solid sodium hydroxide to remove moisture and
hydrogen sulfide. The storage bottle is immersed to two-thirds its depth in
a constant temperature water bath in which the water is controlled at

25°C =0.1°C.

Periodically, (every 2 weeks or less) the permeation tubes are removed and
rapidly weighed on a semimico balance (sensitivity Q.01 mg) and thena
returned to the storage bottle. The weight loss is recorded. The tubes are
ready for use when the rate of weight loss becomes constant (within 22

per cent),
Calculations

10.1 Gaseous 3uifide

10.1.! Determine the sample volume in liters from the gas meter or {flow meter
readings and time of sampling. Adjust volume to 760 mm mercury and

25°C(V,).
10.1.2 Determine the concentration of Hy S in ug/m?.
g H,S/m? =g Hy8/V, x Tk
where:

ug H, S = micrograms hydrogen sulfide determined
103 = conversion factor, m* /¢

10.2 Gaseous Sulfide from Aqueous Sulfide

10.2.1 Determine the sample volume (V) in liters from the gas meter or flow
meter readings 2nd time of sampling. Adjust volume to 760 mm mercury
and 25°C (V). using the correction formula:

12611



P 298
vaevy L, 298
sV I T

where:

Volume of air in liters at standard conditions
Valume of air sampled in liters

Barometric pressure in mm Hg

Temperature of sample ait in °C

7 <<
u

10.2.2 Using the Beers-Law Standard curve of absorbancs vs. ug 5= ion, deter-
mine ug ST ion in the sampling impinger corresponding o its absorbaice
reading at 670 nm.

10.2.3 Calculate the concentration of H,$ in the aspirated volume of air using

the formula:
S” x 24.45
 H,5= 4B X R
PR T3 T Y T MW
where:
ug ST = micrograms sulfide ion (Section 10.2.2)
24,45 = molar volume of an ideal gas at 25°C and 760 mm Hg
MW = mass of sulfide ion, 32.06
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METHYL. MERCAPTAN

Method no.:
Matrix:
Target concentration:

OSHA PEL:

Procedure:

Recommended air volume:
Recommended sampling rate:
Detection limit of

the overall procedure:
(Based on a 20 L sample)

Reliable quantitation limit:
(Based on a 20 L sample)

Standard error of estimate
at the target concentration:
Special requirements:

Status of method:

Date: February, 1981

26
Alr
0.5 ppm (1.0 mg/m®)

10 ppm (20 mg/m"*)

Samples are collected on glass fiber filters
impregnated with mercuric acetate. Methyl
mercaptan 1is regenerated from the mercuric
mercaptide, formed during sampling, by
treatment with hydrochloric acid. The methyl
mercaptan 1s extracted into methylene chloride
and analyzed by gas chromatography with a
flame photometric detector.

20 L

0.2 L/min

0.027 ppm (0.053 mg/m®)

0.027 ppm (0.053 mg/m*)

8.6% (Section 4.5)

Samples should be protected from light until
analyzed. .

Sampling and analytical method which has been
subjected to the established evaluation
procedures of the Organic Methoda Evaluation
Branch.

Chemist: Carl J. Elskamp

Organic Methods Evaluattion Branch
OSHA Analytical Laboratory
Salt Lake City, Utah
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1. General Discussion

1.1

Background

1.1.1,

History of procedure

In the past, samples received at the OSHA laboratory for
methyl mercaptan have  been collected in bubblers
containing an organic solvent, such as xylene, or on
activated charcoal. Bubblers, besides being cumbersome to
use in the field, are suspected to have low collecticn
efficiencles for methyl mercaptan. From studies done at
the OSHA laboratory, it was found that methyl mercaptan
reacts in the presence of activated charcoal to form a
disulfide. Thus, a better sampling device was needed.

Several sampling devices are mentioned in methods in the
literature, One method involves collection in bubblers or
tmpingers containing mercurie acetate in acetic acid and
analyais by colorimetry (Ref. 5.1.). Another method
describes an absorber tube containing glass wool wetted
with a mercuric acetate solution and employs a similar
analysis scheme (Refl. 5.2.). Filters ilmpregnated with
mercuric cyanide (Ref. 5.3.) or mercuric acetate (Refl.
5.4.) to frorm the nonvolatile mercuric mercaptide have
alsc been used. Adsorbent tubes methods have bdeen found
to be unacceptable for methyl mercaptan. (Ref. 5.5.)

Since it offered the mosat advantages, the glass fiber
filter impregnated with mercuric acetate was evaluated as
a possible sampling device, Methylene chloride was
recommended as the extraction solvent in the method (Refr,
5.4.). There were problems encountered in the analysis
using methylene chloride. The vent tube on the flame
photometric detector, which® 18 made of aluminum, was
constantly being plugged up, This 13 likely due to
reaction of the vent tube with the combustion products of
methylene chloride, 1i.e. hydrochloric acid, to form
aluminum salt{s). Also, the methylene chloride seemed to
easily form bubbles In the syringe. Other solvents such
as toluene, fos-octane, and chloroform gave lower
extraction efficlencles than methylene chloride. Although
some precision may be lost using methylene chloride, it
was found to be the best sclvent of those tested. The
plugged detector vent problem was overcome by constructing
a glass vent that performed well throughout the
evaluation,

The method also recommended wusing 20 mL of methylene
chloride for extraction, It was found that by using 5 mL
of methylene chloride comparable extraction efficiencies



1.1.2.

1.1.3.

were obtained, thus the detection limit was decreased by a
factor of four.

The recommended {lame photometric detector gilves a
non-linear response for sulfur  compounds. The
photoionization detector gives a 1linear response and
possibly a better detection 1limit (Ref. 5.6.) but is not
compatible with methylene c¢hloride. The photoionization
detector was successfully used to monitor the methyl
mercaptan concentrationsa during Dbreakthrough studies and
sample generations since no methylene chloride was
present,

The target concentration of 0.5 ppm (1.0 mg/m') was chosen
because this level has been adopted by  the American
Conference of Governmental Industrial MHyglenists (Ref.
5.T.) and proposed by the National Institute for
Occupational Safety and Health (Ref. 5.8.). The current
OSHA PEL is 10 ppm. This; sampling and analytical
procedure appears to also be acceptable for samples at or
above the OSHA PEL.

Toxic effects (This section is for information only and
should not be taken as the basis of OSHA policy).

It has been reported that methyl mercaptan exhibits a
toxicity similar to, but less than that of hydrogen
sulfide, Others have reported the toxicity of both
compounds being the same. Methyl mercaptan affects the
nervous system and can cause convulaions and narcosis. At
high concentrations, it causes paralysis of the
respiratory center. At  lower levels, (it produces
pulmonary edema {Ref. 5.7.).

A fatal human exposure was deecribed by Shults et.al.
where a man emptying gas cylinders of methyl mercaptan was
overexposed. He was found comatose at the worksite and
was hospitalized., He developed acute hemolytic anemia and
methemoglobineomia and remained {n a deep coma until dying
28 days after the accident (Ref, 5.9.).

Exposure

Methyl mercaptan is extensively used in the synthesis of

the aminc acid methionine, It is also used as an
intermediate in the manufacture of jet fuels, pesticlides, -
fungicides, and plastics. It occurs naturally in the

"sour® gas in West Texas, In coal tar, and in petroleum
distillates (Ref. 5.10.). It is also produced in large
amounts as a by-product in paper manufacturing and
petroleum refining (Ref. S.4.).
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1.2,

It is esatimated that over 19,000 U.S. workers were exposed
to methyl mercaptan between 1972 - T4 (Ref. 5.11.).

Physical properties - (Ref. 5.12. unless otherwise noted)

Mclecular Formula: CH,3H

Molecular Weight: 8.1

Melting Point: -123°C

Boiling Point: 6.2°C

Color: Water-white below boiling point or
colorless gas (Ref. 5.10.)

Specific Gravity: 0.8665 (20/4°C)

Vapor Pressure: 2259 mm Hg at 37.8°C

Flash Point: 0°F {open cup method)

Odor: odor of rotten cabbage (Ref. 5.11.)

Explosive Limits: 3.9 to 21.8% (Ref. 5.10.)

Solubility: 23.30 g/L 1in water at 20°C (Ref.

8.11.) Soluble 1in alcohol, ether,
petroleum naphtha (Ref. 5.10.)

Synonyms; Methanethiol, Mercaptomethane,
Methylsulfhydrate, Thiomethyl
Alechol.

Limit defining parameters

1.2.1.

1.2.2.

1.2.3.

Detection limit of the analytical procedure.

The detection limit of the analytical procedure is 0.33
nanograms per injection. This is the amount of methyl
mercaptan which will give a peak whose height is approx-
imately five times the baseline noise. (Section 4.1.)

Detection limit of the overall procedure

The detection limit of the overall procedure is 1.06 ug
per sample (0.027 ppm or 0.053 mg/m® for a 20 L sample).
This 1s the amount of methyl mercaptan that can be
recovered from the sampling device which is equivalent to
the analytical detection limit. {Section 4.2.)

Reliable quantitation limit,
The relliable quantitation 1limit is the same as the
detection 1limit of the overall procedure since the

recovery is above 75% and is within $25% at the 95%
confidence limit, {Section 4.2.)
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It must be recognized that the reliable quantitation limit
and detection limits reported in the method are bascd upon
optimization of the instrument for the smallest possible
amount of analyte. When the target concentration of an
analyte I1s exceptionally higher than these limits, they
may not be attainable at the routine operating parameters.
In this case the limits reported on analysis reporis will
be based on the operating parameters used during Lhe
analysis of the samples.

1.2.4. Sensitivity
The sensitivity is not a linear Tfunction on the flame
photometric detector, The response can be fit to a second
degree curve over a limited range or can be it to a
ln(concentration)?® vs ln(area) relationship. (Section 4.3)

1.2.5. Recovery
The recovery of analyte from the collection medium must be
75% or greater, The average recovery from generated
samples over the range of 0.5 to 2 times the target
concentration is 89.7%. (Section 4.4)

1.2.6. Precision (Analytical method only)
The pooled coefficient of variation obtalned from
replicate determinations of analyﬁical standards between
0.9 to 2 times the target concentration for the
recommended air volume Is 0.011, (Section 4.3.)

1.2.7. Precision {Overall procedure)
The preciasjon at the 95% confidence level for the 15-day
storage test is £17.8%. (Section 4.5.) This includes an
additional 5% for sampling error. The overall procedure
must provide results at the target concentration that are
+25% or better at the 951 confidence level.

Advantages

1.3.1. The sampling procedure 1s convenient.

1.32.2. The analytical procedure is quick, sensitive, and
reproducible.

1.3.3. HRecanalysis of samples is possible.
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1.4,

1.3.4. Samples are stable, even at room temperature.

Disadvantages

1.4.1, The amount of sample that c¢an be taken 1s limited by the
number of milligrams the Tfilter will collect before
breakthrough occurs,

1.4.2. The precision {s limited by the reproducibility of the
pressure drop across the filters. The pumps are usually
calibrated for cne filter only.

1.4.3. The samples must be protected from light until analyzed.

2, Sampling Procedure

2.1‘

2.2.

2-3-

Apparatus

2.1.1.

2.1.2.

Personal sampling pump: Calibrated personal sampling
pump, the flowrate of which can be determined within 5% at
the recommended flowrate.

Glass riber [fllters Impregnated with mercuric acetate:
The filters are prepared by soaking 37-mm Gelman type A
glass fiber rilters (or equivalent) in a 5% (w/v) aqueous
solution of mercuric acetate. The filters are allowed to
dry, and then assembled in two-pilece filter cassettes
without backup pads. The Cfilters may be yellowish in
color, which does not seem to affect their collection

efficiency.

Reagents

None required.

Sampling technique

2.3.1.

2.3.2.

2.303.

.2.3.4,

Immediately before sampling, remove the plugs from the
filter cassette.

Connect the cassette to the sampling pump with flexible
tubing. Alr being sampled should not pass through any
hose or tubing before entering filter cassette.

The cassette is attached to the employee's shirt collar or
within his breathing zone. The inlet must be in a
downward position during sampling.

Replace the plugs in the filter cassette immediately after
sampling.
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2.5.

2.6.

2.7.

2.3.5.
2.3.6.

2n3-7-
2.3.8.

With each batch of samples,
filter for analysis. This
exactly the same handling as

Protect samples from light after sampling.

submit at least one blank
filter should be subjected to
the samples except no air is

drawn through it,

Transport the samples to the lab for analysis.

If bulk samples are submitted for analysis, they should be
transported in a separate container from air samples.

Breakthrough

2.8.1,

2.4.2.

An attempt was made to determine the breakthrough volume
when sampling from an air stream containing 2.16 mg/m?®
methyl mercaptan in air at 80% relative humidity. No
breakthrough was obtalned after sampling for 750 minutes
at 0.23 L/min, which is equivalent to over 170 L, or 0.37

milligrams of methyl mercaptan,

Theoretically, the breakthrough volumeé could be decreased
if the atmosphere belng sampled contained a significant
amount of mercaptans or compounds that would react with
the mercuric acetate making the mercuric lons unavailable

to react with the methyl mercaptan.

Extractlon efficiency

2.5.1.

2.5.2.

The extraction efficiency for samples generated on the
vapor generator over the range of 0.% te 2 times the
target concentration is B9.7%. (Section 4,4.)

The extraction efficlency may vary from one laboratory to
another and also from one lot of filters to another.

Recommended alr volume and sampling rate

2.6.1.

2.6.2.

The recommended alr volume i3 20 L.

The recommended sampling rate is 0.2 L/min,

Interferences

2.T.1.

An interference study has been reported {Ref. 5.4.). The
four potential interferences studied Wwere hydrogen
sulfide, dimethyl sulfide, dimethyl disulride, and
propylene, There were no differences in recoveries for
samples collected with these 1Interferences present at
either high or low humidity except when dimethyl dfsulfide
was present at high humidity. It was concluded that
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2.8,

2.7.2.

Safety

2.8.1,

2.8.2.

2.8.3.

additional methyl mercaptan was produced from the dimethyl
disulfide in the presence of water vapor.

Suspected interferences should be listed on the sample
data sheetn.

precautions

Sampling equipment should be attached on the employee in a
manner that does not interfere with work performance,

Wear proper safety equipment dictated by the area in which
sampling i3 performed.

To avold possible exposure to mercuric acetate, which is
very toxlc, never disassemble the filter cassette.

3. Analytical Procedure

3.1,

3-20

Apparatus

3.1.1. Gas chromatograph equipped with a flame photometric
detector used In the sulfur mode.

3.1.2, A GC column capable of separating methyl mercaptan from
methylene chloride and any interferences. The column used
for validation studies was: 10 ft X 1/8 in stainless
steel 20% SP2100, 0.1% CW 1500 on 80/100 Supelcoport.

3.1.3. An electronic integrator or some other suitable method of
measuring peak areas.

3.1.4. Two-mL vials with Teflon-lined caps.

3.1.5. Gas syringe, 25-ul or other’ convenient size for standard
preparations.

3.1.6. Microliter sayringe, 2-ulL or other convenlent size for
sample injections. "

3.1.7. Separatory funnel, 30-mL.

3.1.8. Scintillation vials and caps.

3.1.9. Pipets or dispenser for the methylene chloride and
hydrochloric acid.

Reagents

3.2.1. Chromatographic grade methylene chloride,

26-7 ‘ X



3.3.

3.“‘

3.2.2,

'3.2.3.

3.2.4,

3.2.5.

Lecture bottle of pure methyl mercaptan.
Hydrochloric acid, 25% in deionized water {v/v}.
Purified GC grade nitrogen, hydrogen, air, and oxygen.

Aqueous solution of mercuric acetate (5% w/v).

Standard preparation (See Section 3.8, before proceeding)

3.3.1.

3.3.2.

-

3.3.3.

Sample

30ui1c

3.4.2,

3-“-3-

3.“‘“!

3.4.5.

Standards are prepared by injecting pure methyl mercaptan
using a gas syringe into methylene chloride contained in a
scintillation vial, The vial 1s immediately capped and
then shaken for a few seconds. The methylene chloride is
dispensed into the vial using the same pipet or dispenser
as used for the samples.

Corrections must be made for temperature and pressure to
calculate the standard concentration. Shown below is the
calculation for a standard prepared by injecting 25.0 ulL
of methyl mercaptan into 5 mL (from same dispenser used
for samples extractions) of methylene chloride. The
atmospheric conditions were 640 mm Hg and 20°C.

U0 mm 273°K umo le 48.11 ug = H42.11 g
760 mm (273+20)°K  22.41 pL* umo le sample
*Molar volume at 760 mm Hg, 0°C

Standards are transaferred to 2-wmlL vials and sealed with
Teflon-lined caps.

preparation .

Twenty milliliters of 25% hydrochloric acid and 5 mbL of
methylene chloride are added to & 30-mL separatory funnel,

The sample filter is folded and inserted into the neck of
the separation funnel, but not allowed to contact the

liquid.

The filter is then pushed into the funnel with the
stopper, which 13 seated in the same motion.

The funnel i3 shaken for 2 min without venting.
After the phases have separated, the methylene chloride is

dralned into a vial. The vial is then sealed with a
Teflon-lined cap.
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3-5.

3.6.

30?1-

Analysis

3.5.1.

3-5-2-

3.5.3.

GC Conditlions

Flow Rates (mL/min) Zone Temperatures (°C)
Nitrogen {Carrier) 20 Column Oven 80
Hydrogen 150 Injector 150
Alr 50 Detector 225

Oxygen 40

Injection size 2.0 ul
Elution time Methyl Mercaptan 1.6 min

Chromatogram (Section U4.6.)

Peak areas are measured by an integrator or other suitable
means.

A calibration curve i3 constructed from peak areas of
standard injections. (Section 4.3.) Sample concentrations
must be bracketed by standards.

Interferences

3.6.1.

3.6.2.

3.6.3.

Any compound that has the same general retention time as
methyl mercaptan and responds on the llame photometric
detector (sulfur mode) 1is an interference. Poszible
interferences should be listed on the sample data sheeis.

GC parameters (i.e. column temperature, column, etc.) may
be changed to circumvent any interferences.

Retention time on a single c¢olumn is not considered procof
of chemical identity. Samples over the PEL should be
confirmed by GC/Mass Spec or other suitable means.

Calculations

The methyl mercaptan concentration (ug/sample) is obtained from

the cal

ibration curve from section 3.5.3. The air concentration -

for samples is calculated using the following formulae.

mg/m* =

ppm = (

£/ (BY(C) where A= ug/sample from curve
B= L of air sampled
C= Extraction efficilency

mg/m* ) (24 . 46)/748.11 = (mg/m>}{0.5084)

Where 48,11 = molecular weight of methyl mercaptan)
24,46 = molar volume at 760 mm Hg and 25°C
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3.8. Safety precautions

3.8.1.

3.8.2.

3.8-3-

3-8-&-

4, Backup Data

Mercuric acetate is highly toxle by ingestion, inhalatinn,
and skin absorption (Ref. 5.13.). All work with {t
should be done in a hood. Alter samples arce extracted,
dispose of the aqueous layer iIn a labeled waste bottle.
Do not dispose of down a sink drain.

All work with methyl mercaptan standard preparations must

be done in a hood. It is convenient to use a septum

adapter for the lecture bottle, A length of flexible

tubing i3 connected to the side vent of the adapter. The
other end of the tubing s then placed 1in a beaker
containing a solvent in which methyl mercaptan is soluble,

The lecture bottle 13 then opened Just far enough so
bubbles are formed about 1 per 5 seconds. The beaker of
solvent serves as a flow indicator as well as a partial
trap for the methyl mercaptan, After standards are
prepared the tubing is removed from the beaker of solvent
and the lecture bottle is turned off. 1f the tubing is
left in the sclvent, the solvent will rise up the tube and
enter the adapter. The solvent is then poured in a

labeled waste bottle.

Extractions must be done in a hood. Avoid skin contact
with solvents and sample fiiters.

Wear safety glasses and a lab coat at all times.

4.y, Detection limit

The detection limit of the analytlcal procedure was determined by

making a 2.0 uL
chromatogram {3 shown in Figure K.1.

ug per

injection of a 0.167 pg/mL standard. The
This is equivalent to 0.834

sample when wusing 5.0 mL of wmethylene chloride for

extracticn.
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g.2.

Detection limit of the overall proceddre and reliable quantitation
limit.

Detection limit samples were generated from a dry atmosphere
containing approximately 1.0 mg/m® methyl mercaptan by sampling
for 5 minutes at approximately 0.2 L/min. The amount of methyl
mercaptan collected was near the analytical detection limit (0.834
vg per sample) for a sample extracted into 5.0 @l of methylene

chloride.

Sample Theoretical Amount 3
Number Amount (ug) Recovered (ug) Recovery
1 1.046 0.747 T1.4
2 0.978 0.850 86.9
3 1.055 0.858 81.3
4 1.09% 0.816 T4.5
5 1.077 0.799 74,2
6 1.016 0.850 B3.7
X ="78.7
SD = 6.17

Limit = 0.834/0.787 = 1.06 ug/sample

26-11 ©



4.3,

Sensitivity and analytical precision

Replicate injections of standards in the range of 0.5 to 2 times
the target concentration were made, The data was fit to a second
degree curve and a 1n(concentration)? vs ln{area) curve as shown
in Figures 4.3.1. and 4.3.2. respectively,

ug/sample ug/mL Area Count

10.43 2.09 450
" " 443 _
" " 446 X = 45 B
" " u49 SD = 3.9
" n 4y CV = ¢.0072
” L QQS

13.90 2.78 805
n [1] 811 _
" " Bug X = 818.8
" " 2o Sh = 15,51
" " 809 CV = 0.0189
" " 820

20.86 417 1911
" LL] ]923 _
" " 1958 X = 1945.3
" " 1965 8D = 22,47
" " 1956 CV » 6.0116
" " )959

n.n 8.34 7370
L1 " 73?0 _
" " 7532 X = TH03.3
" " 7344° SD = 66.98
" " 7410 CV = 0.0080
. ‘ " 7394

CV = 0,011 {(Pooled CV)
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Recovery/extraction efficiency

Samples were generated from a dry atmosphere containing
approximately 1.0 mg/m® methyl mercaptan by sampling for S0, 100,
and 200 minutes at approximately 0.2 L/min. These samples were
equivalent to 0.5, 1.0, and 2.0 times the targel concentration
based on a recommended air volume of 20 L, respectively.

Concentration Theoretical Recovered I
Level Amount {ug) Amount (pg) Recovered
0.5 X 9.19 8.82 96.0

" 8.59 7.57 B8.1
" 9.26 T.62 82.3
" 9-62 7-53 ?8-3
" 9.46 8.45 89.3
" 8.92 8.33 93.4
X = 87.9

1.0 X 20.90 17.54 83.9
" 19.54 19.16 98 .1
" 21.08 18.39 B7.2
" 21.89 18.98 86.7
21.53 17.15 79.7

" 20.31 18.27 90.0
X = 87.6

2.0 X 4,04 §1.95 95.3
" 41,16 42,16 102.4
" By 43.09 97.0
" 46.11 41.61 90.2
" 45.35 37.74 83.2
. 42,78 « 40,1 93.5
X = 93.6

X = 89.7
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4.5. Storage data

Samples were generated at the target concentration at 80% relative
humidity. All samples were taken for 100 minutes at =~0.2 L/min.
Six samples were analyzed immediately and fifteen samples each
were stored at refrigerated (-5°C) and ambient temperatures
protected from light. These samples were analyzed over a period
of 15 days. The tabulated results below are shown graphically in
Figures 4.5.1, and 4.5.2. The samples are stable over the 15-day
storage perlod under both storage conditions.

Day Analyzed Refrigerated Amblient
0 89.8 89.8
0 78.3 78.3
0 88.5 88.5
o 90.6 90.6
0 76.1 76.1
0 86.6 86.6
3 81.1 83.1
3 76.0 , 100.9
3 96.7 76.5
6 80.0 78.3
6 88.6 7.4
6 92.3 86.3
9 93.4 ' 69.9
9 85.2 89.5
9 86.4 84.1

12 T7.4 B6.7
12 86.0 ° 87.3
12 82.3 82.6
15 92.3 86.9
15 86.0 B7.4
15 A 78.0

4,6. Chromatogram
A typical chromatogram using the GC parameters as in section .

3.5.1., is shown in Figure U4.6. The chromatogram is from a 4.2
ug/mL standard.
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STANDARD OPERATING PROCEDURE FOR

METHANE ANALYSIS

1.0 SUMMARY OF METHOD

The protoceol is applicable for analysis of methane in air or
gas with medium or high levels, e.g., landfill gases, stack gas,
air above 0.20 mg/l.

The method involves direct sampling of the gas or air in
leak tight containers without concentration. Analysis is per-
formed by injection of aliquots onto a GC/FID. Other gases of Cy
to C, interfere with the analysis because the peaks do not sepa-
rate on the analytical column. A total concentration of C; to ¢,
constituents has to be reported if other gases are present.

Detection limit is 0.01 mg/l for 1 ml injection size.

2.0 SAMPLE COLLECTION

Sample vessels (preferably of glass) are flushed with clean
inert gas to remove contaminants. They are sealed with stopcocks
and additional plastic caps at the outlets and stored in a
¢ontamination £ree environment until sampling.

Wwith a small hand pump, %the sanmpling container is filled
with the gas or air to be analyzed. The volume should be re-
placed several times to obtain a uniform concentration. Connec-
tions between pump and valve can be made with swagelock fittings

and tygon bubble tubing.
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3.¢ HOLDING TIMES

Transport ¢of the sample to the lab should occur rapidly and
holding times should ke minimized. If a sample cannot he ana-
lyzed within 24 hours after receipt, it is spiked with an inter-
nal standard of pentane. This permits monitoring of any losses
due to leakage. (Use of the neat solvent 1is suitable for ex-
pected injection sizes of 10 to 250 ul for low samples. For
larger injection sizes up to 1 ml, reduce pentane injection to 1
ul).

The sample should be stored refrigerated for no more than 14

days.

4.0 CALIBRATION
External Standard Method

A calibration curve has to be prepared daily with at least
five (5) different amounts for the linear range, 30 ng to 3000
ng. For the higher calibration points from 300 to 3000 ng inject
10 to 100 ul of a 5% standard. Make a dilutiﬁn of the standard
gas 1:25 by injecting 10 ml of the gas into a 250 ml gas sampling
valve and use that dilution for the lower range cf the calibra-
tion curve. Use 10 ul %o 250 ul gastight syringes with shutoff
valves for injection.

A calibration check is performed by injecting a standard
similar to the expected level of the samples. If the factor de-
viates by >20% or injections and checking of the standard indi-

cate that the response has changed, corrective action has to be

U T S T
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'~ taken. (Check the detector gases and check for leaks of the sep-

tum and syringes).

If no problem exists the system has to be re-calibrated.

$.0 INTERNAL STANDARD METHOD

Five different dilutions of the standard centaining percent
levels are prepared by injecting 10 ul to 10 ml of the gas into
250 ml sampling bulbs. Each sample is spiked with 3 ul of pen-
tane. The relative areas for the analysis relative to the pen-
tane are plotted against the concentrations. If the standard de-
viation of the relative factors is < 20% the response is linear
and the average factor is used for computations.

Calibration checks are performed on a daily basis as in the

external method.

6.0 ANALYSIS

Injections of the gas or air samples are made as in the cal-
ibration with gastight syringes directly into the injection por:.
The column used is a 10 ft. glass column, 1/4" OD, packed with 3%
SP2100 ¢on 100/120 mesh Supelcopoft. Flowrate is 30 ml/min.

If only methane is expected in the samples, the GC is held
at the lowest ambient temperature that can be maintained within
+1*C. At 31°*C, the retention times are approximately 0.4 minutes

for methane and 0.7 minutes for pentane.
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If the samples contain higher molecular weight hydrocarbons
or gasoline vapor the temperature is programmed to remove later

eluding compounds before the next injection.

Quantification

Concentrations are calculated from the measured amounts and
the injection sizes used. The results of duplicate Injections
are averaged and data reported as mg/l or % for very high sam-

ples.

7.0 QA/QC REQUIREMENTS
7.1 Method Validation

Multiple injections of a known standard give the following

results for accuracy and precision.

ACCURACY: Average recovery was 83% ranging from 63% to
115%.
PRECISION: RSD = 20.3% (relative standard deviation)

7.2 Continucus Quality Contrel
Blanks

Carryover has been documented for high level samples if the
sample syringe is used subsequently. Trapped gas can easily be
removed by repeated injections of air from a hot surface like an
oven or hotplate through the syringe. Solvent cleaning has to be

avoided because residues cause interferences on the FID.

Ly
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Trip blanks which accompany sample bags to and from the
field will be prepared by filling a clean air bag with purified
air. Field blank will be filled with ambient air in the field.

To check for complete removal of methane a blank volume of

ambient air is injected after high sample.

7.3 Reproductivity

Positive samples are injected in duplicate. If the RPD
(relative percent difference) of the results exceed 20%, the

sample is injected again. Results are averaged.

7.4 Accuracy

The linit for accuracy is defined as 2.44 x RSD which is
61%. A gas of a known concentration is injected for every group

of 20 samples or at least daily when analyses are performed.



. STANDARD QPERATING PROCEDURE FOR
DETERMINATION OF VOLATILE ORGANICS IN AIR
(Modified Msthod TC1-T02)

0 - SCOPE D CATION

The method was designed to analyze for low levels of
volatile organics. It has been applied for the compounds
targetaed in the Purge and Trap Method 624 and the additional
compounds listed in the Targeted Compound List (TCL) of the
Contract Lab Protocol (CLP). The application could be expanded

to comprise petroleum hydrocarbon paraffins with a chain length-

larger than propane. (Methane and ethane are not analyzable with
this method).

This procedure is applicable for the determination of the
volatile organics in raw landfill gas, process gas as well as
ambient air. It is designed to meet the monitoring requirements
of gas producing industries, the Gas Research Institute and state
and federal regulatory agencies.

Depending on the levels encountered, varicus collection
methods would be applicable. Sorbent tube collection with heat
desorption covers the broadest range of concentrations. This is
the only method capable of detecting a concentration of one part
per billion or slightly lewer. 1If high levels are to be analyzed
or unknown samples have to be prescreened for the concentration
level, the volume collected can be scaled down appropriately, not
to overload the analytical system. Doing this would however at
the same time sacrifice sensitivity.

2.0 - SUMMARY OF METHOD

This procedure is based on the EPA Metheds TCl and TO2 of
the "Compendlum of Methods for the Determination of Toxic Organic
Compounds in Ambient Air". We have further developed this
method, incorporating information obtained from environmental and
our in-house experience of analyzing landfill samples for five
(5) years. The drawback of Methods TO1 and T02 1is that two

independent samples have to be obtained and one analyzed for
highly volatile and the other for heavier molecular weight
volatile organics. our method combines both scans into one
analysis by introduction of several layers of packing material
into the sorbent tubes, (similar to the traps employed for

Methods 601, &02 and 624).

In addition to carben and tenax, ambersorb, a spherical
carbon is also used as an absorbent for medium molecular weight
compounds which are difficult to desorb off of carbon.

H2MGROLP
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Analysis can be performed by packed or capillary column.
Analytically, the way the sample is collected and introduced into
the instrument does not matter. The analytical procedures are
actually identical for the same compounds in water or soil. Any
of the stipulations concerning instrumentation, tuning, cali-
brating and reporting would be the same as specified in EPA
Method 624 or the CLP for purgeable organics. Development of
acceptance limits for the quality control aspects for blanks,
precision and accuracy, tuning and calibration also follow the
same principals. Light, medium and heavy compounds are
efficiently trapped and desorbed. The composition of the scorbent
tubes follows recommendations by Envirochem. Efficiency of trap-
ping and desorption were verified during method development. :

A known volume of air or gas is passed through the sorbent
tube to collect the contaminants. In the labeoratory they are
desorbed by heating and back flushing to the GC/MS.

3.0 = €0 NTS

{ SEE PROCEDURE SECTION ]

4.0 — SAFETY ISSUES (OR PREPARING

Whenever handling standards and hazardous substances always
consult your laboratery’s Health and Safety Plan.

5.0 = SAMPLE CO CTION, PRESERVATION CONTA S D
HOLDING TIMES

5.1 ~ Materials and Equipment

. Field sampling unit, capable of maintaining consistent
flow rate needed to collect desired flow volume over a
reasonable collection time. The unit is to censist of
portable pump, power supply, fine metering valve, dual
range flow meter.

. Sample trap - 1/4-inch ©.D. by 8-inch glass tubes
packed with glass beads, Tenax-TA, Ambersorb XE-340 and
activated charceocal.

. Storage container with carbon bed for traps.
- Trap holders.
. Container that can be environmentally controlled, if

temperature rises above 4* C.

H2MGRCLP



. Miscellaneocus tools and swagelok fittings.

. Connector for sorzent tube to sampling site (port).
. Field data forms.
5.2 - Sampling Procedure

For inlet gas, ambient air and surface gas a sampling train
including a punp and flow meter is needed.

- W us<th

The pressure on the sampling ports vary and the settings on
the valves have to be adjusted for each sample port to achieve
the desired flow rate. A dummy tube of equal backpressure is
used for this purpose prior to sampling. Typical flow rates are
calibrated to between 45 ta 50 cc per minute.

.4 = Sample Collectio

After the correct flow rate has been established, the sample
tube is connected and the gas (or air) passed through the sorbent
for the duration necessary to collect the desired flow volume.
The flow has to be monitored on the flow meter during sampling
and maintained throughout the sampling time.

5.5 - Data Logging .

All data pertaining to the sampling site and the parameters
for the individual sample have to be recorded on field data
forms.

The sorbent tubes are clearly labelled with numbers, which
have to be referenced in the records on the data forms.

5.6 - Preservation and Handling

All traps and sampling devices should be subject to similar
handling and storage conditions. A chain-of-custody from sample
trap preparation through analysis and recycling must Dbe
established and strictly enforced.

Storage and sorbhent traps should be in a contamination free
area.

At temperatures exceeding 4°* C during sampling and shipping,
the sample containers should be stored in a cooler.

H2MGROLP
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Samples must be analyzed within a fourteen (14) day holding
pericd from the date that sampling was performed.

.Q - AP S
[ SEE PROCEDURE SECTION ]
7.0 ~ A S
{ SEE PROCEDURE SECTION ]
8.0 - PROCEDURE
The analysis for wveolatile compounds by GC/MS can be
performed on either packed column or capillary column. The

packed column method follows the protocol of EPA Method 624,
Capillary column analysis offers better separation of analytes.
It is accepted as an alternative in the CLP for analysis of

organic volatiles.

H2M employs both packed as well as capillary analysis. For
capillary column the compounds have to undergo an extra
concentration step to introduce them in a narrow band onto the
column. Two techniques are employed: Minitrap on an Envirochem
Concentrator cor Cryofocusing with a Tekmar Interface.

§.1 - Sample eparatio

The primary difference between water and air analysis is
that for wvolatiles in water, the compounds have to first be
brought into the wvapor phase by "purging® before they can be
collected on the trap. In the case of the volatiles in air, they
are already concentrated on the seorbent tube, ("trap") ready to
he desorbed for analysis.

The compounds are released from the packing by heating the
tubes to 220° ¢. The compounds are back flushed with the carrier
gas to the head of the analytical column. For packed column
analysis all that is needed is a desorber in line with the GC/MS
that is capable of rapidly heating the tubes to the desired
temperature and holding it for the time needed for desorption.

For capillary analysis the compounds released from the tubes
have to be "focused" before they are introduced ontc the column
inlet. This "band narrowing" is accomplished either on an
Envirochem Concentrator by concentrating the compounds after the
sorbent tube on a minitrap before they are transferred to the GC
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or in a Cryogenic Interface by Tekmar, where the volatiles are
"focused" by cooling with liquid nitrogen.

8§.2 - Calibration and Tuning

Tuning and calibration procedures and acceptance criteria
are the same as those specified in EPA Method 624 or the CLP for

purgeable organics.
.3 = sis

The protocols for purgeable analysis specify internal
standard method. introduction of the internal standard spike is
performed differently depending on what system is used. The
Envirochem Concentrator provides a special injection port that
permits injection of a gas spike onto the head of the sorbent
tube. For packed column analysis, the surrogate standard can be
injected into the packed column injection port. This injection
has to be synchronized with the start of the desorption step.
For the system with cryofocusing a special valve has been added
intoe the system confiquration for injection of the internal
standard.

Technicques followed for calibration and tuning of the GC/MS
are the same as in water analysis. The same is true for the

process of identification and qualification.

Data can be reported as pg/m3. If ppb (by volume) units are
required for the results, the concentraticons are converted
according to the formula:

MW ug/m3
1 ppb (vol.) = 24.5

Where MW is the molecular weight of the compound in gram and
24.5 is the volume of cne mole of an inert gas at ca.25" C.

9.0 — OA/QC REQUIREMENTS
9.1 - OC Samples
. QC Samples

It is advisable tec collect all sorbent tubes in duplicate so
that a spare sample is available in the event of an instrument
malfunction and to assess the precision of the technigue.

Traps packed in the laborateory must be checked for

uniformity of packing by checking the Dbackpressure. Tubes
purchased from Envirochem are subject to their QC procedure.

H2MGROWP
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All traps have toc be conditioned in a contamination free
area for 10 minutes at 250° C with a slow flow of nitrogen.
After cool down (under gas flow), the tubes are immediately
sealed in screw top tube holders, sealed and stored in capped
wide mouth jars over a bed of carbon. The carbon has to be
replaced for each batch.

Holding times until analysis cannot exceed fourteen (14)
davs.

. Mounting Blank

A scrbent tube is analyzed to verify that the instrument is
free from contaminants.

. Conditioning Blank

One trap of each batch has to be analyzed for contamination
before the batch is released for collection of samples.

. Duplicates

Parallel samples can be taken at the same source for
reproducibility studies. This can be achieved in one of two
ways. The first involves simultaneous sampling by attaching two
traps to a splitter. The volumes (and therefore, the
concentration measured) will vary slightly based on different
backpressures of the traps. The other method where samples are
sequentially collected might not be representative, if the
concentration of the sample cannot be assumed to be constant.
These factors are taken into account when evaluating precision

data.
. Backup Tubes for Breakthrough Studies

Recovery studies in the laboratory have been limited to flow
volumes of one liter with concentrations ranging from low ppb to
low ppm levels. At this wvolume, no Dbreakthrough could be
detected. The expected bresakthrough volume are expected to
resemble those of the NIOSH carbon tubes listed in the NIOSH

sampling procedures.

If large volumes are to be collected, backup tubes should be
collected in tandem, to check for breakthrough. In particular in
very wet conditions the capacity of the collection tubes is
decreased due to the moisture retained on the carbon. It then is
advisable to check for breakthrough for any volumes exceeding one
liter.

» Trip Blank

Each batch of tubes for sample collection is accompanied by
two blank tubes that are sealed and stored in the same manner as
the sample tubes. They are shipped back to the laboratory
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together with the exposed sample tubes for analysis. Analytes
found on these traps indicate contamination during shipping and
storage and render positives of the same analytes on the sample
tubes questiocnable. ,

. Field Blank

A sorbent tube can be taken out in the field and either
opened for the same amount of time as the sample sorbent tube or
ambient passed through the tube to determine any contamlnatlon
that may be picked up from the sampling site.

9. - ce a C

When analyzing for TCL compounds by this method, CLP
acceptance cr:.terla is used. (See CLP SOW 2/88 for Organic
Analyses).

9.3 - Corrective Action Required

Correction action required will be performed as outlined in
QAFP3P.

Q.0 = C
([ SEE PROCEDURE SECTION ]}
= ORTIN
[ SEE TABLES 1 AND 2 ]
-0 - R
1. "Compendium of Methods for the Determination of Toxic

Organic Compounds in Ambient Air", U.S. Environmen?al
Protection Agency, Research Triangle Park, North <Carolina

27711, 1l98s8.
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Py prese—

OR_V

VOLATILES

Chloromethane
Bromomethane
vinyl Chloride
Chloroethane
Methylene Chloride

Acetone

Carbon Disulfide
1,1-Dichloroethane
1,1-Dichloroethanse
trans-1,2-Dichlorcethene

Chloroform
1,2-Dichlorcethane
2~-Butanone
1l,1,1-Trichloroethane
Carbon Tetrachloride

vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethanas
1,2-Dichloropropane
trans-1l,3-Dichloropropene

Trichlorcethene
Dikromochloromethane
1,1,2-Trichloroethane
Benzane
cis=-1,3~-Dichloropropene

2-Chlorocethyl Vinyl Ether
Bromeform

2-Hexanone
4-Methyl-2-pentanone
Tetrachlorcethene

Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

ORG. C

HEBEEB FOR 1 LITER

74~87-3
74-83-9
75-01-4
75=00~3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67=66-3
107-06-2
78=93=3
71-55-6
56-23-5

l08-05-4
75~27-4
79-34-5
78-87-5
10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2
10061-01~-5

110-75-8

75-25-2
591-78-§
l08-10-1
127-18-4

108-88-1
108-90-7
100-41-4
100-42-5
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Compound

Banzene

Toluene

m-Xylene

p-Xylene

o=-Xylene
Ethylbenzene
Chlcrokenzene
1,2-Dichlorcbenzens
1,3-Dichlorcbenzene

l,4-Dichlorobenzene

PREC

ON AND ACCURAC

OR o]

Precision

as_Rpb
40
40
40
40C
40
40
40
£0
40

40
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60

Accu;acg
60-140
60~-140
§0-140
60-140
60-140
60-140
§0-140
§0-140
60-140

60-14Q0



Parameters

Volatile
Organics

Methyl
Mercaptan

Hydrogen
sulfide

Methane

Times for Method, Sample Containers, Perservation, and

Holding Times for lide Pile Gas Analysis

Reference

TO-1 and TO-2

OSHA 26

NIOSH PGCAM 126

GC/FID

Container
Glass tube filled with
charceoal, ambersorb
glass beads and tenax

Hg filter
Impinger

tas Sampling Bag

Preservation

Stored in sealed
containers with
carbon @ 4°C

4°C

4°cC

49C

old Ti

14 days

14 days

30 hrs.

30 hrs.
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H2MGROWP

SURFACE EMISSION MEASUREMENT DATA FORM
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« H2MGROWP

SURFACE EMISSION MEASUREMENT DATA FORM
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H2MGROUP

APPENDIX C

LABORATORY RESULTS FOR
DISCRETE SAMPLING



I_IQM I_A Bs INC 575 Broad Hollow Road, Metville, N.Y. 11747
® ® (516) 694-3040 FAX: (516) 694-4122 :

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab Nao. 759049
Date Collectad: 5/19/90
Dat=s Received: 5/21/%90
Type: Miscellansous
Point: Air Samples Job#IPSR-8%01
IPOAZHPIOCO0Z12 Tuwbe B10O9
Collected By: CP Q3

TARGET COMPOUND [ IST PURGEABLES

Lvenngll

=]

Comeauind : ug/m3

Chloremethane 1) ND

Bromomethane 1)} ND

Vinyl Chloride 1) ND

Chloreethans 1} ND

Methylene Chloride - ND

l1,1i-Dichlorcethene ND

1,1-Dichlorcethane ND Quantification
cis/tramns-1,2-Dichloroethene ND limit: 24 ug/m3
Chloroform ; ND

1,2-0Dichlorcethans= ND ND - uUnder Quantificatiorm Limit
1,1,1,-Trichlorocethane ND

Carbon Tetrachloride ND

Bromodichloromethane ND 1) Quanrntification
1,2=-Dicrloropropane ND limit: 49 ug/m3
trans-1,3-Dichloropropens ND

Trichlorcethene ND

Dibromcchloromethane ND

1,1,2-Trichloroethans= ND

cis-1,3-Dichlorcpropene ND

Benzene ND

BromotTorm ND

1,1,2,2=-Tetrachloroethane ND

Tetrachloroethene ND

Toluene ND

Chlorobenzene ND

Eehylhbenzens ND

Acetone 125

Carbaon disulfide ND

2-Butarone (MEK] 1) NO

ViﬂYl Acetate 1) ND o e X T M N O K W O O e MR
2-Hexanone 1) ND * =
4-Methyl-2-Pentanone 1) ND * x
Styrene ND = I E P TS PRS28] ®
Xy lenes ND n J. Molloy, P.E.

Date Analyvzed: 5/22/%0 aboratory Director

Date Reported: &/01/9C



ey

“A.' .v‘fz

HeM LADLS., INC 575 Broad ol Tad.Melile, N . 1177=
e ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

)
L]
Induztriplex Sample Lab No. 755050
Date Collected: 5/19/°D
Date Received: 5£5/21/%0 -
Tvme: Hiacellaneuus
- Point: &ir 3amples JobLRIFIR-Z7G1
IPOAZHPZODNDILIZ Tubs £327 -
Collected By CF O3
TARGET COMPOUND LIST PURGEAELES
Comociing ug/mZ —
Chleoromsthans : 1] NOD
Brameme tmans 1} ND
Vimvl Chlorids 1) N -
Chlorosthane 11 ND
Metrvlere Chloride NT
TrichioroTliuoromethane ND - -
1.1=-0ichloroethens ND
1,1-Dichlaoros2thanes ND Quantification
cis/trans-1,2-Dichloroethens ND limig: 22 ug/m3
Chloroform ND . -
1.Z2-Dichlorgathans ND ND — Under Quantification Limis
1.1.1,-Trichlorcethans ND
Carbon Tetrachloride NE . -
Bromodichloromethane ND 1) QAuantification
1.2-Dickloroprovane ND iimit: 44 ug/md
tranz-1,3-0ichloropraopene ND
Tricrlorcethens NI -
Dibraomochloromethans ND
1.1.2=-Trichlorocethans . NE
ciliaz-1,I=-Dichlaorcorcoans ND ’ [
Bernzerne ND
Z-Chlorozthylvinyl Ether 13 NO
Broma©orm ND . -
1,1,2,2-Tetrachleoroethane ND TN
Tat~=chloroethene - ND .
Toluene ND
Chlorobsnzene ML i
Ethrlhenz2ne ND
l,z-Dichlorobens-ens N
1,7-0Dichlorobenzens ND : -
1.4~ chhlorobe nITene . NG
Acetone . 57
) - Carbon disulfide N
' T 2-Butanone (MEK) 1) ND -
Vinyl Acetate l] ND PR R S RS NS L EE S R RS B
c - EZ-Hexanona - 1 ND *
i=Mathyl-2-Fentznon= 1Y ND - -
Stvrene ND > ;
Xylanes ND Idhm J. Molloy, P.E.
Date Analyzed: 5/22/%0 boratory Director -

Date Reportsasd: &/01/90



H2M LABS, INC. sy
o ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

[
;- 7
Industriplex Sample Lab No. 739052
. Date Collected: 5/19/90
P Date Received: 5/21/90
Type: Miscellansous
: Foint: aAir Samoles JobwIPSRE-2901
- IPOAZHPICO0Z1Z Tub2e BI13
Collectaed By cP Q3
TARGET COMPOUND LIST PURGEABLES
- Cammaouryd was/md
Chioromethanes : 11 ND
2romomsthanse 11 NG
- Yimyl Chioride 1)1 ND
Chinroethans 1Y ND
Methvleme Chloride ND
- Trichloroflucromethane - N
l,1-0ichlorcetnens : NE
1,1-Dichlorcethanea ND Quantification
cias/traens—1,2-Dichlorcethene ND limit: 21 ug/m3
- Chloratfaorm - ND T
1,2-Dichloroethanes ND ND - Under Quantification Limit
: 1.1,1,~-Trichlorcethane ND
. | Carbon Tetrachloride NI
Eromodichloromethane ND 1} Quartification
1,2=-Dichloropropane ND limit: 42 wg/m3
- transz-1,3-Dichloropropene ND
Trichlorosthene ) NO
Dipromochloromathane ND
1,1,2-Trichloroathane ND
- cig=-1,2-Dichloroprapene ND
Benzene 35
Z-Chloroethylvinyl Ether 1] NO
- - Bromoform NG
1,1,2,2=Tatrachloroathane ND
Tatrachlorocetihens ND
_ Toluene ND
- Chlorobenzene ND
Ethrlbenzene ND
1.2=-Dichlorovbencene ND
il 1,3-Dichlorobenzens= ND
1,4~-Dichlorobenzene ND
; Acetons . ND
| - Carbon disulfide ND:
b : 2-Butanones (MEK) ’ 1) ND
Vinyl Acetate 1] ND LRSS EEEREE LR S8 8 8
Z-Hexancone ‘ : 1) ND = *
- 4L=Mathyl-2-Pentancnes 17 ND * *
ESryrene ND 'EETREETREEEST R BN 54
Xylenes ’ ND Jobhr J. Molloy, P.E.
Date Analvzed: 5/22/90 Laporatory Director

Date Reported: &/01/30



I_ ‘ B lNC 575 Broad Hollow Road, Melville, N.Y. 1179
9 ® (516) 694-3040 FAX: (516) 694-4122
ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
-_
Industriplex Sample Lab No. 739033
Date Collected: £/19/%0 3
bate Raceived: 5/21/%0 —
Type: Miscellanenus
Point: Air Samples Joo®IPSR-25C1 =
IPCAZHF 4000312 Tube 2148 -
Colleatad Sy: CF N2
TARGET COMPQUND LIST PURGEABLES
Comeourd ug/md -
Crilorametzne 1] N>
romomethane 1) ND
VMinvl Chloride 11 ND -
Chleraosthmans 1) ND
Methyrylare Chlorids ND
i Trichlorotluoromaethane NO . -
l.i-Dichlarcethens NC:
1,1-Dichlaroethnane ND Quantification
cis/trams~1.2-Dichlorcethens ND limig: 12 ug/m3
Chiosreoform ND ]
1.2-Dichleoroethane ND ND - Under Quartificatiom Limit
.2, 1, =Trichloroethamne ND
Carbon Tetrachloride ND - -
Brumodichloromethnane ND 1) Quantiticatian
1.2-Dichlorocprooane ND Iimit: 37 wg/m3
treans-1, I-0Dichlorcpropene ND
Trichloroethens ND -
Oibromochlaoromathane ND
1.1.2=-Trichlorcethanse ND
ciz-1,3-Dichlorcpropene ND [
Berzaene ND
Z-Chloroethylvinyl Ether 11 ND *
Eromoform ND -
1.1,2,2-Tetrachloreethane ND
Tetrachlorcethens ND
Toluwene ND 7
Crlorobenzense ND -
Ethvibenz=ne NO
1,2-Dichlorobenzens NCe
1,3-Cichlorobenzens ND -
l.éa-0Dichlorcbhenzene ND
Acetone ND
Carbon disulfide ND
2-Zubanone [(MEK] 11 ND -
Virivl Acetate 1] ND RS B B SN R ENESE EE]
Z-Hexanone 1Y ND
4L=-Methyl-Z-Fentarione 1] ND -
Styr_ene ND - AN R B BB & & 8 B 5 3 A
Xylenes NO P J. Molloy, P.E.
Date Analvzed: 5/22/90 aboratory Director -
Date Reportaed: &/01/%0



“‘H2M LADS, INC.

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

575 Broad Hellow Road, Melville, N.Y. 11747
(516} 694-3040 FAX: (516) 6944122

Irndustriclex

Sample Lab No. 759054

Date Caollected: 5/19/%0

Date Received:
Miscellanaous

Tyoe:

Paint:

5/21/90

Al Samples Job#IPSR-29C1

IFPOARHF70O00312 Tube E3S

Collected By:

TARGET COMPOUND LIST PURGEABLES

Comboumnd

Crhloromethnars
Eromamethane

Vimyl Chloride
Chlorostnane

Methylene Chloride
Trichlorc?lucromethane
l.1-0lichloroethens
1,1-Cichlcroethane
cis/tramns-1,2-Dichloroethene
Chloratform
l1.2-Dichlorcethans
1,1,1,=-Trichloroethane
Carbon Tetrachlaride
Bromodichloromethane
l1,.Z=-0ichloromprocans
trans-~-1, 3-Dichloropropens
Tirichlorosthens
Cibromochloromethane
1.1.Z2=-Trichlcrogethane
=is-1,3-0Oichlorooropense
BEanzaene
Z=Chliorocethylvinyl Ether 1}
BromoTorm
1.1.2,2=Tetrachlorcethans
Tetrachloraoethenea

Tolusn=

Chloraobenzena
Zthylbenzena
1.2-0ichlorobenzena
1.2-Dichlorobenzens
l.4~Oichlorobenzens

[T ST Y

Acetone

Carbon disulfide

Z-Butanones (MEX) 1)
Vimyl Acetate 1)
Z~Hexarnon= 1)
d-Mathyl-2-PanTanore 11}
Styrens

Xvlenes

Cate Analrvzed: 5/22/30
Dates Reported: &/01/90

L ]

2
g/ ma

NO
NG
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
NO
ND
ND
ND
ND
ND
N
ND
ND
73
ND
ND
ND
ND
ND
ND
ND

cP 03

RQuartifizaticon
limit: 19 ug/m3

ND - Under Quantificazion Limi-

1) Quantification
limit: I7 ug/m3

PO e owr W i GO N R FoJe 3T oM g e T

hn J,. Molloy, P-E.
aboratory Director



I—‘I2 M l ABS INC 57% Broad Hollow Road, Melville, N.Y. 1174am
L] L (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

W
Industriclex Sample Lab Nao. 7539055
Date Collected: 5/1%/%0 b
Date Received: 5/21/90 -
Type: Mizcellanecous
Foint: Air Samples Job#IPSR-2%01
IPQAZHPRO0D0312 Tube= Blls -
Collected 2+v: CF 032
TARGET COMPOUND LIST PURGEABLES
Comoouug g/ ma -
Chleromsthane 1) ND
Eromomethane 1) ND
Vinvl Chloride 1) N -~
Chloroethane 11 ND
Methylens Chloride MNE
Trichlorofluoromathane _ ND
i,1-0ichlorcethene N -
l1.1-Cichloroethane NO Quantificakion
cig/trans-1.2-Dichlorcethens ND limit: 18 ug/m3
Chloroeform ND ] -
1.2-Dichlorocethanes i ND ND «~ lUnder Quantificationm Limit
1,1,1, -Trichloroethane ND
Carborn Tetrachloride ND -
Bromodichloromethans ND 1)1 Quantification
1,2-Dichloroprocans ND limit: 37 ug/m3
tranz-1,3-Dichloropropens ND
Trichloroethens ND =
Dibromochloromethane ~ ND
1,1,2-Trichloroethans ND
cis-1,3-Cichlorogpropene ND . -
Benzens= ND
2-Chloreetnylvinyl Ether 1) ND
BromoTform ND -
1,1,2.2-Tetrachlorcethane ND
Taetrachlorcathene ND
Toluesna ND
"CThloroberzena ND ]
Sthylbencene ND
1.2-Dichlorobernzens ND
1,3-Dichlorobernzene ND -
1.4=-Dichlorobenzene ND
Acetone ND
Carbor disulfide ND _
z-Butarnone {MEK) 1) ND -
Vir‘u‘fl ACetate 1] ND RS A R RES &S ESSEREF &
Z-Hexanone 1] ND *
i—-Methyvl-2-Pentancne 1} ND * -
"Et}’r"er"le ND = r >N W R W e
Xylenes ' ND Jgflrn J. Molloy, P.E.
Date Analyzed: 5/22/%0 Laboratory Director -

Date Repaorted: 6,/01/90



HQM E_ABg INC 575 Broad Hollow Road, Melville, N.Y. 11747
| ® o {515) 634- 3040 FAL; (515)694-2122

STY ASSOCCIATES

JOHN MARMD
11 ROBINSON ST.

POTTSDAM, PA 19464

DATE COLLECTED. 08/21/9C
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF Q03

PROJECT NO..... IPSRE8901

TYPE...... AIR

TUBE NO... B1l28

POINT NO:
LOCATION: IPOA2HP70003202

REMARKS: INDUSTRIPLEX SITE SAMPLE

LAB RO: 9006532

PARAMETER (S}

CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CELCROETHANE
METHYLENE CHLORIDE

TRICHLOROFLUOROMETHANE

1,1-DICHLOROETHENE
1,1-DICHLOROETHANE

PURGEAR

LE ORGANICS - ( ug/m3 )

C/T-1/2-DICELOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
EROMODICHLOROMETHANE
1,2-DICHLOROPROPANE

TRANS-1, 3~-DICHLOROPROPENE

TRICHLOROETHENE
DIBROMCCHLOROMETHANE
1,1,2-TRICELORQETHANE
CIs-1,3-DICHLOROPROPENE
BENZENE

2~CHLOROETHYLVINYL ETHER

BROMOFORM

1,1,2,2-TETRACHLOROCETHANE

TETRACHLOROETHENE
TQLUENE
CHLOROCBENZENE
ETHYLBENZENE
1,2-DICHLOROBENZENE
1,3-DICELOROBENZENE
1,4-DICHLOROBENZENE

RESULT

<43
<43
<43
<43
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<43
<22
<22
<22
<22
<22
<22
<22
<22
<22

PARAMETER (S)

RESULT

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/940
09/07/90Q

ORIGINAL

DATE ISSUED 09/10/90Q

S SUSN

ABORATORY DIRECTOR



2 B § ' [C 75 Broad Hollow Road, Melille. WY 11747 -
I—| M B A ° h e (516)634-3040 H(a18)ee-4122 LAB NO: 3006533

STY ASSOCCIATES TYPE.....- AIR -
JOEN MARMO .
11 ROBINSCN ST. TUBE NO... Bl4l
POTTSDAM, PA 19464
-
DATE COLLECTED. 08/21/90 POINT WO: -
DATE RECEIVED.. (8/22/90 LOCATION: IPOAZEP20003202
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE -
PURGEABLE ORGANICS - { ug/m3 ) i~
PARAMETER (S) RESULT PARAMETER (S) RESULT
CHLOROMETHANE <46 .
BROMOMETHANE <46
VINYL CHLORIDE <46
CHLOROETHANE <46 -
METHYLENE CHLORIDE <23
TRICHLOROFLUOROMETHANE <23
1,1-DICHLOROETHENE <23 -~
1,1-DICELOROETHANE <23
C/T-1/2-DICHLOROETHENE <23
CHLOROFORM <23 -
1,2-DICELORCETHANE <23
1,1, 1-TRICHLOROETHANE <23
CARBON TETRACHELORIDE <23
BROMODICHLOROMETEANE <23 : -
1,2-DICHLOROPROPANE <23
TRANS~1, 3-DICHLOROPROPENE <23 ,
TRICHLOROETHENE <23 -
DIBROMOCHLORCMETHANE <23
' 1,1,2-TRICHLOROETHANE <23
CIS-1,3-DICELOROPROPENE <23 -
BENZENE <23
2-CHLOROETHYLVINYL ETHER <46
BROMOFORM <23
1,1,2,2-TETRACHLOROETHANE <23 -
TETRACHLOROETHENE <23
TOLUENE <23
CHLOROBENZENE <23 -
ETHYLBENZENE <23
1,2-DICHLOROBENZENE <23
1, 3-DICHLOROBENZENE <23
1,4-DICHLORCBENZENE <23 -
L
COPIES TO: CP DATE ISSUED 09/10/9C_

DATE RUN....... 08/28/90 QE
DATE REPORTED.. 09/07/30

ABORATORY DIRECTOH
ORIGINAL



E—Izgﬁ r AB§ N€ 575 Broad Hollow foad, lel;ille. Y. 11747
L e E . (516)634-3040 AX:{516)694-4122 NO: 9006536

STY ASSOCCIATES TYPE...... AIR

JOHN MARMO
11 ROBINSON 5T. TUBE NO... Bl37

POTTSDAM, PA 19464

DATE COLLECTED. 08/21/90 POINT NO:

DATE RECEIVED.. 08/22/90 LOCATION: IPOA2B100003202

COLLECTED B8Y... CJF 03

PROJECT NO..... IPSRB90l REMARKS: INDUSTRIPLEX SITE SAMPLE
o

PURGEABLE QRGANICS - { ug/m3 )

PAPAMETER (S) RESULT PARAMETER (S) RESULT
CHLOROMETHANE <42
BROMOMETHANE <42
VINYL CHLORIDE <42
CHLORQETHANE <42
METHEYLENE CHLORIDE <21
TRICHLOROFLUOROMETHANE <21
1, 1-DICHLOROETHENE <21
1,1-DICHELOROETHANE <21
C/T-1/2-DICHL.OROETHENE <21l
CHLOROFORM <21
1,2-DICHELOROETHANE <21
1,1,1-TRICHLOROETHANE <21
CARBON TETRACHLORIDE <21l
BROMODICELOROMETHANE <21
1,2-DICHLOROPROPANE <21
TRANS-1, 3-DICHLOROPROPENE <21
TRICHLORCETHENE <2l
DIBROMOCELOROMETHANE <2]
1,1,2-TRICHLOROETEANE <21
CIS—~1,3-DICHLOROPROPENE <21
BENZENE 12000
2-CHLOROETHYLVINYL ETHER <42
BROMOFORM <21
1.1,.,2,2-TETRACHLOROETHANE <21
TETRACHLORCETHENE <21
TOLUENE 12000
CHLOROBENZENE 200
ETHYLBENZENE 130
1,2-DICHLOROBENZENE <21
/ 1,4-DICHLOROBENZIENE 500

\ 1,3-DICHLOROBENZENE -

/ REPORTED VALUE
N\ REPRESENTS TOTAL

COPIES TO: CP DAQ?;!SSUED 09/14/90

DATE RUN....... 08/28/90

DATE REPORTED.. 09/07/90
LABCRATORY DIRECTOR

ORIGINAL



H2M 1L ADS, INC.

575 Broad Hoilow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
-
Industriplex Sample tab Ng. 7539051 - 1
Date Collected: 5/19/90 -
Date Received: S$/21/50
) Type: Miscellaneous
Point: Air Samples Job#IPSR-290Q1 -
IPCAZHP2000312 Dup., Tube Bl24
Collected By: CP 03
TARGET COMPOUND FIST PURGEABLES
-
Comeound ug/m3
Chloromethane 1} ND
Bromomethane 1] ND -
vVinyl Chloride 1) ND
Chlorocethane 1) ND
Methrlene Chloride ND -
1,1-Dichloroethene ND -
1,1-Dichlarcethans ND Quantification
cis/trans-1,2-~-Dichlorocethene ND limit: 25 ug/m3
Chloroform ND ) -
1,2=-Dichlorocethans ND NEO - Under Quantificaticom Limit
1,1,1,-Trichlorcethane ND
Carborn Tetrachloride ND -
Bromodichloromethans ND 1) Quantification
1,2-Dichlorceropane ND limit: 50 ug/m3
trans-1, 3-0Cichloropropens ND
Trichlerocethens ND -
Dibromochloromethane ND
1,1,2-Trichlorcethane ND
¢is-1,3-Dichloropropens ND -
Benzane ND
Bromoform ND
1,1,2,2=-Tetrachlorocethane ND
Tetrachloroethens ND b
Toluene ND
Chlorobenzens NO
Ethylbeanzene ND -
Acetone ND
Carbon disulfide ND
2-Butanones [MEK]) 1) NO -
VinYl Acetate 1] ND IR 2 F R E PSS SR RSB E S
2-Hexanorne 1] NO
b~Mathyl-2-Pentanone 11 NO
St)’l"‘ene ND > X x b3 Mo o oo KR Y
Xylenes ND hrn J. Molloy, P.E.
Date Analyzed: 5/22/%0 aboratory Director
Date Reported: 6/01/90 -
_—




F2M LADS,

STY ASSOCCIATES
JOEN MARMO

™ 13 ROBINSON ST.
POTTSDAM, PA 19464

DATE COLLECTED. (8/21/90
DATE RECEIVED.. 08/22/90

5 [ 575 Broad Hollow Road, Melville, N.Y. 11747
T ® {516)694-3040 FAX:{516)694-4127
TUBRE NO... Blée4

POINT NO:
LOCATION: IPOAZR10003202-DUP

LAB NO: 9006537

ORIGINAL

™ COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE
-
Y ad
N PURGEABLE ORGANICS - ( ug/m3 )
-
PARAMETER (S) RESULT PARAMETER (S) RESULT
) CHLOROMETHANE <52
- BROMOMETHANE <52
VINYL CHLORIDE <52
CHLOROETEANE <52
- METHYLENE CHLORIDE <26
TRICHLOROFLUORCMETHANE <26
1,1-DICHLOROETHENE <26
- 1,1-DICHLOROETHANE <26
¢/T-1/2~DICHLOROETHENE <26
CHLOROFORM <26
1, 2-DICHLOROETHANE <26
- 1,1, 1-TRICHLOROETHANE <26
CARBON TETRACHLORIDE <26
. BROMODICHLOROMETHANE <26
- 1,2-DICHLOROPROPANE <26
TRANS-1, 3~DICHLOROPROPENE <26
TRICHLOROETHENE <26
- DIBROMOCHLOROMETHANE <26
1,1,2~TRICHLOROETHANE <26
CIS-1,3-DICHLOROPROPENE <26
BENZENE 14000
- 2-CELOROETHYLVINYL ETHER <52
BROMOFORM <26
1,1,2,2-TETRACELOROETHANE <26
- TETRACHLOROETHENE <26
TOLUENE 12000
CHLOROBENZENE <26
- ETHYLBENZENE <26
1,2-DICHLORQBENZENE <26
/ 1,4-DICHLOROBENZENE 460
\ 1,3-DICHLOROBENZENE -
-
/ REPORTED VALUE
\ REPRESENTS TOTAL
-
- COPIES TO: CP DAﬁssrmn 09/14/90
DATE RUN....... 08/28/90
DATE REPORTED.. 09/07/90
- LABORATORY DIRECTOR



BS l C 575 Broad Hollow foad Melville, N.Y. L1747 -
l—-[f lM I A - N ® (516)694-3040 HE16) 8- 4122 LAB NO: 3006534

STY ASSOCCIATES TYPE...... AIR
JOHN MARMO . -
11 ROBINSON ST. TUBE NO... Bl6L
POTTSDAM, PA 19464
L ]
DATE COLLECTED. 08/21/90 POINT NO: -
DATE RECEIVED.. 08/22/90 LOCATION: IPOAZHP20003202-MS
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE -
PURGEABLE ORGANICS ~ ( ug/m3 ) -~
PARAMETER (S) RESULT PARAMETER (S) RESULT
CHLORQMETHANE <50 -
BROMOMETHANE <50
VINYL CHLORIDE <50
CHLOROETEANE <50 -
METHYLENE CHLORIDE <25
TRICHLOROFLUOROMETHANE <25
1,1-DICHLOROETHENE <25 ~ -
1,1-DICHLOROETHANE <25
C/?-1/2-DICELOROETHENE <25
CHLORCFORM <25 -
1, 2-DICELOROETHANE <25
1,1, 1~-TRICHLOROETHANE <25
CARBON TETRACHLORIDE <25
BROMODICELOROMETHANE <25 -
1,2-DICHLOROPROPANE <25
TRANS-1, 3-DICHLOROPROPENE <25
TRICHLOROETHENE <25 -
DIBROMOCHLOROMETHANE <25
1,1,2~-TRICHELOROETHANE <25
CIS-1,3-DICHLOROPROPENE <25 ,
BENZENE <25 "~
2-CHLOROETHYLVINYL ETHER <50
BROMOFORM <25
1,1,2,2-TETRACHLOROETHANE <25 -
TETRACHLOROETHENE <25
TOLUENE <25
CHLOROBENZENE <25 -
ETHYLBENZENE <25
1,2-DICHLOROBENZENE <25
1,3-DICHELOROBENZENE <25
1,4-DICELOROBENZENE <25 -
A
COPIES TO: CP DATE ISSUED 09/10/9

DATE RUM....... 08/28/90 L .

DATE REPORTED.. 09/07/90
ABORATORY DIRECTCWM

ORIGINAL



H AB I 575 Broad Hollow fosd, Metville, K.Y, L1747
- ° ® (516)694-3040 FAX: (516)884- 4132

STY ASSOCCIATES

JOHN MARMO
11 ROBINSON ST.

POTTSDAM, PA 19464

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

Q8/21/90
48,/22/90
CJF 03

IPSREIQL

TYPE..... . AIR

TUBE NO... Bl62

POINT NO: _
LOCATION: IPOA2HP20003202-MSD

REMARKS: INDUSTRIPLEX SITE SAMPLE

LAB NO: 9086535

PARAMETER (S)

CHLOROMETHANE
BROMOMETHANE

VINYL CELCRIDE
CHLOROETHANE
METHYLENE CHLORIDE

TRICHLOROFLUORCMETHANE

1,1-DICHLOROETHENE
1,1-DICHLOROETHANE

PURGEAB

LE ORGANICS ~ { ug/m3 )

C/T-1/2-DICHLORQETHENE
CHELOROFORM
1,2-DICELOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPARE

TRANS~1, 3-DICHLORCPROPENE

TRICHLOROETHENE
DIBRCMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS~1, 1-DICHLOROPRCPENE
BENZENE

2-CHLORQETHYLVINYL ETHER

BROMOFORM

1,1,2,2~-TETRACHLOROETHANE

TETRACHLOROETHENE
TOLUENE
CHELOROBENZENE
ETHYLBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLORQBENZENE
1,4-DICHLORQBENZENE

RESULT

<48
<48
<48
<48
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24
<48
<24
<24
<23
<24
<24
<24
<24
<24
<24

PARAMETER (S)

RESULT

COPIES TO: CP

DATE RUN....... 08/28/910
DATE REPORTED.. 09/07,/90

ORIGINAL

DATE ISSUED 09/10/90

S

ABORATORY DIRECTOR



H2 M l A BS .NC 575 Broad Hollow Road, Melville, N.Y. 11747
® o (516) 694-3040 FAX: (516) 6944122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
Y
Industriclex Sample Lab No. 75905&
Date Collected: 5/1%/30 y
Date Receiveg: 5/21/%0
- Type: Miscellaneous
Point: Air Samoles Job#IPSR-8201 -
IPOAZES1I0C0I1S Tube B13I7
Collected By: CP 02
TARGET COMPOUND LIST PURGEABLES )
-
Compound ' wa/mI
Chloromethane 1) ND
Eromomethane 11 ND -
Vinyl Crloride 1) ND
Chlorosthane 1] ND
i Methyvlene Chloride NG -
Trichloreflucromethnans ND ' -
i.1l-Dichloroethens= ND
l1.1-Dichlorocsethane ND Auantitication
cis/trans-1.2-0ichlorcethene NG imi%t: 30 wug/m3 -
Chloroform ND
1.2-0ichlorocethans ND ND - Under GQuantificatiorm L_im :
1.1.31.-Trichlorocethane ND -
Carbon Tetrachlaride N
Bromodishloromathane NO 1! Quantification
1.2~Dichlorocropane ND limit: 59 ug/m3
trans-1,3-0ichlorooropens ND -~
Trichloroethens ND
Dipromochloromethane ND
1.1,2-Trichlorosthanse ND -
cig-1l.3-Dichloropropens ND
Benzene ND
2=-Chlorgethylvinyl Ether 1) NOD
Bromoform ND -
1,1.2.2-Tetrachloroethanes ND
Tatrachloroethene ND
Toluene ND -~
Chlorobenzens NO
Zthylbenzene ND
1,2-Dichlorcbenzene NE -
1,3-Dichlorobenzens= ND
1L.4-Dichlorobenzeane= ND
Acetone 200
Carbon disulfide ND -
2~Butancre [MEK) 1) NO
ViﬂYl Acetate 1} ND A Mo Y ok W W ST oae Ve e ode e ok UG oM
Z-Hexanone 11 ND * = -
d=-Mathyi-2-Fertanone 1) ND * *
Ztyrene ND il - RN ale
Hrlenes N Ighn J. Molloy, P.E. -

Tiats Ansiy boratory Director

OEmes Repornts

a4
e

[0
[

in )

o



HQM ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
- , E ° ® (516)694-3040 FAX: (516)594-4122

STY ASSOCCIATES

JOER MARMO
11 ROBINSON ST.

POTTSDAM, PA 19464

DATE COLLECTED. 08/21/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03

PROJECT NO..... IPSR8901

TYPE...... AIR

TUBE NO... Bl&7
POINT NO:
LOCATION: IPOA2FB20003202
FIELD BLANK

REMARKS: INDUSTRIPLEX SITE SAMPLE

LAB NO: 9006531

PARAMETER (8)

CHLOROMETHANE

BROMOMETHANE

VINYL CHLORIDE

CHLORQETHANE

METHYLENE CHLORIDE

TRICHELOROFLUOROMETHANE

1,1-DICHLORQETHENE
1,1-DICHLOROETHANE

C/T-1/2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLORGETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICELOROMETHANE
1, 2-DICHLOROPROPANE

TRANS~-1, 3-DICHLOROPROPENE
. <25

TRICELOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLORCETHANE
CIs-1,3-DICHLORCPROPENE
BENZENE

2-CHLOROETEYLVINYL ETHER

BROMOFCRM

1,1,2,2-TETRACHLOROETHANE

TETRACHLORCETHENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

PURGEAB

LE ORGANICS - ( ug/m3 )

RESULT

<50
<50
<50
<50
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25

<25
<25
<25
<25
<50
<25
<25
<25
<25
<25
<25
<25
<25
<25

PARAMETER (S)

RESULT

COPIES TO: CP

DATE RUN....... 08/28/90
DATE REPCRTED.. 09/07/90

ORIGINAL

DATE ISSUED 09/10/50

S

ABCORATORY DIRECTOR



—

HZM I__ABS INC $75 Broad Hollow Road, Melville, N.Y. 11747
° ® (516) 694-3040 FAX: (516) 694-4122 .

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
.y
Industiriplex Sample Lab No. 759057 i

Date Collected: 5/19/30
Date Received: 5/21/90
Type: Miscellansous
Point: Air Samples Job#IPSR-38901 -
IPOARTRIOQON312 Tube 8119

Collected By: CP 03

TARGET COMPOUND EIST PURGEABLES -
L

¥4

Compound : ug/m3

Chloromethane 1) ND

Bromomethane 11 NOD -
Vimyl Chloride 1) ND

Chloroethane 1) ND

Methylene Chloride ND -
1,1-Dichlorcethens ND -
1,1-Dichloroethane ND Quantification
cis/trans-1,2-Dichlorcethene ND limit: 25 us/m3

Chloroform ND -
1,2-Dichlorcethans ND ND - Under Quantificatiom Limit
1,1,1,-Trichloroethane ND

Carbon Tetrachloride ND -
Bromodichloromethane ND 1) Quantitication
1,2-Dichloropropane ND limit: 50 ug/m3
trans-1,3-Dichloropropens ND

Trichlorcethens ND -
Dibromochloromethane NI

1.1,.2-Trichloroesthane ND

cis-1,3~Dichloroprapene ND -
SBenzene ND

Bromoform ND

1,1,2,2«Tetrachloroethans ND 7
Tetrachloroethene ND -
Toluene ND

Chlorocbhenzenes ND

Ethylbenzene ND -
Acetonea ND

Carbon disulfide ND

2-Butanone (MEK] 1) ND -
VinYl Acetate 1) ND S g A o EC R MR IR W ON N KR
2-Hexanone 1) NO = = z
4d~Methyl-2-Pentancre 1) NOD *

Styr‘ene ND b R & 8 55 F [ ]
Xylanes ND hn J. Molloy, P.E.

Date Analyzed: 5/22/3%0 aboratory Director

Dats Reported: &/01/30 -



E—[Q M AB S lNC 575 Brosd Hollow foad, Melville, N.Y. 11747
- ! - ° (516)694-3040 FAX; (516)604-4132

LAB NO: 9006538

STY ASSOCCIATES TYPE...... AIR

M  JOEN MARMO
11 ROBINSON ST. TUBE NO... BL6§
POTTSDAM, PA 19464

-

DATE COLLECTED. 08/21/90 POINT NO:

M pATE RECEIVED.. 0Q8/22/90 LOCATION: IPOA2TB20003202
COLLECTED BY... CJF 03 TRIP BLANK
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE

- .

- PURGEABLE ORGANICS - ( ug/m3 )

PARAMETER (5) RESULT . PARAMETER (S) RESULT

L | CHLORCMETHANE <50

BROMOMETHANE <50
VINYL CHLORIDE <50
- CHLOROETHANE <50
METHYLENE CHLORIDE <25
TRICHLOROFLUOROMETHANE <25
- 1,1-DICELOROETHENE <25
1, 1-DICHLOROETHANE <25
C/T-1/2-DICHLOROETHENE <25
CHLOROFORM <25
1,2-DICHLOROETHANE <25
1,1,1-TRICHLOROETHANE <25
CARBON TETRACHLORIDE <25
BROMODICHLOROMETHANE <25
1,2~DICELOROPROPANE <25
TRANS-1, 3-DICHLOROPROPENE <25
TRICHLOROETHENE <25
DIBROMOCELOROMETHANE <25
1,1,2-TRICHLOROETHANE <25
CIs-1,3-DICHLOROPROPENE <25
BENZENE <25
2-CHLOROQETHYLVINYL ETHER <50
BROMOFORM <25
1,1,2,2~-TETRACHLOROETHANE <25
TETRACHLOROETHENE <25
TOLUENE <25
CHLOROBENZENE <25
ETHYLBENZENE <25
1,2-DICHLOROBENZENE <25
1, 3-DICHLOROBENZENE <25
1, 4-DICHLOROBENZENE <25

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08,/28/90
Q9/07/30

ORIGINAL

DATE ISSUED 09/10/90

NS

ABORATORY DIRECTCR



IN 575 Broad Hollow Road. Melville, N.Y. 11747
® o (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

—
STV ASSOCIATES Sample Lab No. Mounting Blank -
11 ROBINSON 5T. Date Collected: ——/—-/—-
POTTSDAM, PA 19464 Date Received: --/—--/--
Type: MOUNTING BLANK
Collected By: ———- -
VOLATILE ORGANTCS =
Compound ug,/ms
Chloromethane < 50 -
Bromomethane < 50
Vinyl Chloride < 5O
Chloroethane < B0 -
Methylene Chloride < 25
Trichlorofluoromethane < 25
1,1-Diehloroethene < 25
1l,1-Dichlorgethane < 25 »
cis/trans-1,2-Dichloroethene < 25
Chloroform < 25
1,2-Dichloroethane < 25 -
1,1,1-Trichloroethane < 25
Carbon Tetrachloride < 25
Bromodichloromethane < 25 -
1,2-Dichloropropane < 25
trans-1,3-Dichloropropane < 25
Trichloroethene < 25
Chlorodibromomethane < 25 -
1,1,2-Trichleoroethane < 25
¢cis-1,3-Dichloropropene < 25
Bromoform < 25 -
2-chloroethylvinyl ether < 50O
Tetrachloroethene < 25
1,1,2,2-Tetrachloroethane < 25 -
Chlorobenzene < 25
1,3-Dichlorcbenzene < 25
1,4-Dichlorobenzene < 25
1,2-Dichlorobenzene < 25 -
Benzene < 25
Toluene < 25
Ethylbenzene < 25 -
Date Analyzed: 5/22,/90
Date Reported: 10/25/90 -
John J. Molloy, P.E. -
Laboratory Director



2M l_ ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
“ ® ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

-
STV ASSOCIATES Sample Lab Ho. Mounting Blank
- 11 ROBINSON ST. Date Collected: --/--/——
POTTSDAM, PA 1894864 Date Received: --/—~/—-
Type: MOUNTING BLANK
- Collected By: —--—-
- VOLATILE OQRGANICS
Compound ug/m=
- Chloromethane < 50
Bromomethane < 50
Vinyl Chloride < 50
Chloroethane < BO
L Methylene Chloride < 25
Trichlorofluoromethane < 25
l,1-Dichloroethene < 25
- 1,1-Dichloroethane < 2b
cis/trans-1,2-Dichloroethene < 25
Chloroform < 25
- 1.2-Dichlorcethane < 25
1,1,1-Trichloroethane < 25
Carbon Tetrachloride < 25
Bromodichloromethane < 25
- 1,Z-Dichloropropane < 25
trans-1,3-Dichloropropane < 25
Trichloroethene < 25
o Chlorodibromomethane < 25
1,1,2-Trichloroethane < 25
cis-1,3-Dichloropropene < 25
Bromoform < 25
- 2~chloroethylvinyl ether < 50
Tetrachloroethene < 25
1,1,2,2-Tetrachloroethane < 25
| Chlorobenzene < 25
1,3-Dichlorobenzene < 25
1,4-Dichlorobenzene < 25
- 1,2-Dichlorobenzene < 25
Benzene < 25
Toluene < 25
- Ethylbernzene < 25
Date Analyzed: 8/28/80
- Date Reported: 10/18/88 K K o K K R KKK K
* *
* %*
KA K ACH K AR OK K kKK K
- JéHn J. Molley, P.E.
%g cratory Director
-



HQM I_ ABS INC 575 Broad Hollow Road, Melville, N.Y. 1174w
® ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

—p
.
34
WATER VOLATILE MATRIX SPIKg/MATRIX SPIKE DUPLICATE RECOVERY
-
tab Name: HZM LABS, INC. Contract:
Lab Code: HZML_ABS Case No: SAS No: SDG No: L
Matrix Spike - Sample No.:_2006534 - (B-161)
-
H i SPIKE SAMPLE ; MS I MS : QC i
| COMPOUND ! ADDED | CONCENTRATION)CONCENTRATION! % |LIMITS!
; L ___nhg : ng : ng iREC #! REC. | gt
11,1-Dichlorocethene | 250 | in| H 129 I B2 161-145)
I Trichloroethene 1250 | Q H 269 | 108 171-120]
iBesnzene i 250 | 0 i 217 I 87 |76-127! -
'Toluene ! 280 | L] : 265 I 106 |76-125)
'Chlorobenzene o250 | 0 : 289 | 116 175-130]
"™
! i\ SPIKE Msh i MsD i H
| COMPOUND i ADDED | CONCENTRATION! % : % ' QC LIMITS ‘ -
: | ng | ng IREC_#I!RPD #| RPD | REC. |
i1,1-Dichlorcethene | 250 | 129 y 520 0O ld 161-145)
!Trichlorcethene i 250 | 263 v 105 2 i4 '71-120) -
|Benzene i 250 ' 231 ' 92 | & H 11 1 76=-127]
i Toluene ) ! 250 H 271 108 2 ' 13 1 76-125
'Chlorohenzens ! 2850 | 272 i 109 | & | 13 | 75-130] -
# Column to be used to flag recovery and RFD values with an asterisk
B -
RPD: o out of 5 outside limits
Spike Recovery: 2 out of 10 outside limits -
Comments:
-
FORM III wvoA-1 1/87 Rewv.
-
M
-



HQM 1 ADLS. INC 575 rad Holow Road, Weble, .. 11747
o (516) 694-3040 FAX: (516} 694-4122 o

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

l.'.‘J. .'.'

Industriplex Sample Lab No.: 759015
Date Collected: 5-18-90C
Cate Recaived: 535-12-90
Type: Miscellan=cus ]
Point: Alr Sample #IPQAZHPI0DO3I1?
100.5 LTRSS Job#IPSR-£901
Collected By: CP Q3 —

A el

METHYL MERCAPTAN

Comeound . . ug/m3
methyl mercaptarn . . . . . . . . . ND

Quantification
limit: 12 ug/m3

. ND=Urnder auant-—-
ification limit

Date Extracted: 5-24-90
Date Ahalyzed . 5_29_90 ¥ 3 M g g O o W i Ow it D e Ot e gt K o RN

Date Reported : 6-05~%0 *
b

é / g__ﬂ_______ﬁ
{ EE 8 58 84

Joprn J. Melloy, P.E.
Laboratory Director
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575 Broad Hollow Road, Melville, N.Y. 11747

HQM I_ABSQ lNC. (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriolex Sample Lab No.: 759038
- Date Collected: 3-19-90
Date Received: 5-21-90
Type: Miscellaneocus
Point: Air Sample - 30 Hrs.
IPCAZHPLOON317 Job#IPSR~83501
Collected 8y: CP 03

JETHYL MERCAPTAN

Com@ound . . ug/m3
methyl mercaptan . . . . . - . .« . ND

Guantification
limit: &2 ug/m3

ND~-Under gquant-
ification limit

Date Extracted: 5-24-90
Date Anmlyzed : S5«29-30
Date Reported : 6&-05-90

M e e e vk e v e e de ot ¢ ole A e e e

aboratory Director



1

H2M LADBS, INC 575 Broad il Road, etile, . 11747
9 ® (516) 694-3040 FAX: (516) 694-4122 :

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 755037
Date Collected: 5-19-%0D
Date Received: 5-21-90
Type: Miscellaneous :
Point: Air Samples IPCAZMP2000317
Job#IPSR~-8901
Collected By: CP QO3

METHYL MERCAPTAN

Compound . ug/m3
methyl mercastarn . . . . . . . . . ND

Guantification
limit: 42 ug/m3

. ND-Under auant-
ification limit

Date Extracted: 5-24-9C

Date AnalYZEd . 5_29_90 LS £ 2 S S FEEEEESEEESE NS
Date Reported : &6-05-3C * >
= o "

*g}xz:t*x*::x#xazx!* -
zé:n J. Molloy, P.E.

~zmboratory Director

g

wan

o



HoM LALS, INC 575 B Hollow o, Hebile, . 11747
® e (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759039
Date Collected: 5-1%-30
Date Received: 5-21-50
. Type: Miscellaneocus
FPaint: Air Sample IPOAZHP4LODD317
Job# IPSR-8S01
Collected By: CP D3

METHYL MERCAPTAN

Compound . ug/m3
methyl mercaptam . . . . . . . . . ND

Guantification
limit: &2 ug/m3

ND-Under guant-
ification limit

Date Extracted: 5-24-90
Date Ahalyzed : 5_29‘_90 x!x*xz!t*!**x!x**}:*x
ODate Reported : &-05-90 * el

WU N S TN K RNk e

J. Molloy, P.E.
aboratory Director

-



575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 6944122

"H2M LAES, INC.

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

—_
. -
;\l

Sample Lab No.: 739040

Date Collectec: 5-19-3S0

Date Received: 5~21-90
Tyo~: Miscellaneous

Alr Sample IPQAZHP7000317

Job# IPSR~-2901
Collected By: CF O3

Industriplex
Point:
METHYL MERCAPTAN
Compoound . ug/m3
methyl mercaptarmn . . . . . .+ .« . . ND

Date Extracted: 5-24-%0
Date Analyzed : 5-29-~-90
Date Reported : 6-05-90

Quantification
limit: 42 ug/m3

ND=-Under quant-
ification limit

a5 5 &R EESESSESSEE S

E

LAV . A N B B

hn J. Molloy, P.E.
aboratory Director




. l21 . ‘ I__ABS INC $75 Broad Hollow Road, Melville, N.Y. 11747
® e (516) 694-3040 FAX: (516) 6944122 ‘

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

-l
Industriplex Sample Lab No.: 759041
Date Collected: 5-13-30

Date Received: 5-21-%0
Type: Miscellaneous 'y
Paint: Air Sample IPOAZHPSCO03L1Y ’

| 3
Job# IPSR-8%01
Collected By: CP 03 B
METHYL MERCAPTAN .
Compound ' ug/m3 -
methyl mercaptan . . - « . . - = s ND
Quantification -
1imit: 42 uwug/m3
- ND-Under guant-— -
ification limit
’ |
Date Extracted: 5~-24-%0
Date Analyzed . 5_29__90 xx:x:vzxnaxzxx*x*xzun ‘_
Date Reported : 5-05-50 * - %
b4
= % Jxl ' E e E LR EE 1 0 -
Jopn J. Molloy, P.E.
boratory Director
»
-
.
[ ]
“ -
—
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LAB NO: 9006525

STY ASSOCCIATES TYPE...... AIR
JOEN MARMO

11 ROBINSON ST.

POTTSDAM, PA 19464

DATE COLLECTED. 08/22/90 POINT NO:

DATE RECEIVED.. 08/22/90 LOCATION: IPOAZEP20003207

COLLECTED BY... CJF 03 MS/MSD ALSO

PROJECT NOC..... IPSR390L REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORN,MASS.

METHYL MERCAPTAN - ( ug/m3 )

PARAMETER (S) RESULT PARAMETER (S} RESULT

METHYL MERCAPTAN <83
COPIES TO: CP DATE ISSUED 09/10/30
DATE RUN....... 08/27/90 . C::2

DATE REPCRTED.. 09%/07/90

ABORATORY DIRECTCR
ce



oW e~ wm H_—Emm e = Nww oot . LAR MU JUUDaDo

STY ASSOCCIATES TYPE...... AIR
JOHN MARMO -
11 ROBINSON ST.
POTTSDAM, PA 19464
L%
DATE COLLECTED. 08/21/90 POINT NWO: -
DATE RECEIVED.. 08/22/90 LOCATION: IPOA2HP70003207
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901L REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBURN, MASS . e
METHYL MERCAPTAN - { ug/m3 ) -
PARAMETER (5) RESULT PARAMETER (S) RESULT
METHYL MERCAPTAN <63 -
[ ]
o
-
-
-
-
-
-
-
]
COPIES TO: CP DATE ISSUED 09/10/9g~

DATE RUN....... 08,/27/90 l

DATE REPORTED.. 09/07/90
' ABORATCRY DIRECTORw

ce



H2M L ADS, INC. s~
® : .
- ] LAB NO: 9006527

STY ASSOCCIATES TYPE...... AIR
JOHN MARMO

™ 11 ROBINSON ST.
POTTSDAM, PA 19464

L _J

DATE COLLECTED. 08/22/90 POINT NO:
- DATE RECEIVED.. 08/22/90 LOCATION: IPOAZB100Q03607

COLLECTED BY¥... CJF 03

PROJECT NO..... IPSRE9 Ul REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBORN, MASS .
-
- e
METHYL MERCAPTAN - { ug/m3 )
»
PARAMETER (S) RESULT PARAMETER (8) RESULT
- METHYL MERCAPTAN <370
[ ]
-
[
-
-

-
-
-
-
-

COPIES TO: CP DATE ISSUED 09/14/90

< DATE RUN....... 08/27/90 L

DATE REPORTED.. 098/07/90
ABORATORY DIRECTCR

"] ORIGINAL



- H2M LABS, INC.

S

o

(516) 694-3040 FAX: (S16) 694-4122

575 Broad Hollow Road, Melville, N.v. 11747

ENYIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
L ]
-
Industriplex Sample Lab No. 755033
Date Collected: 5-1$-90 -
Date Received: 5-21-%0
Type: Miscellanecus
. Paint: Air Sample IPQAZHP2000317 Dup., W
Job#IFSR-8501
qulected By: CP 03
-
ANALYTICAL RESULTS i
-
-
Compound ug/m3
methyl mercaptanm. .. . ND -
Quantitication
limit: 42 ug/ms [
NO-Under quant-
ification limit -
. |
Date Extracted: S-24=-50
Dates Analyzed: 5+«29-90
Date Reported: &=-05-90 i
& 2 3 323 4 32304 5 FEEEEE]
-
2 F & &2 S 5 &8585
hn J. Molloy, P.E. ~
aboratory Director
-
[ ]



' |2M !__Ag INC §75 Broad Hollow Rosd, Melville, N.1. 11747
v - (S16)ES4-41
° ® ameRe @ = LAB NO: 9006528

STY ASSOCCIATES TYPE...... AIR
JOHN MARMO

11 ROBIRSOR S5T.

POTTSDAM, PA 19464

DATE COLLECTED. 08/22/90 POINT NO:

DATE RECEIVED.. 08/22/30 LOCATION: IPOA2BLl00003607
COLLECTED BY... CJF 03 _ DUPLICATE

PROJECT NO..... IPSR8301 REMARKS: INDUSTRIPLEX SITE SAMPLE .

WOBORN ,MASS.

[rad
METHYI. MERCAPTAN - { ug/m3 }
PARAMETER (5} RESULT PARABMETER (5) RESULT
METHYL MERCAPTAN <370
COPIES TO: CP DATE ISSUED 09/14/%0

DATE RUN....... 08/27/90 a '
DATE REPORTED.. 09/07/90

ABORATORY DIRECTOR
ORIGINAL



H2 M l ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
® L (516) 694-3040 FAX: (516) 6944122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
: -
i Industriplex Sample Lab No.: 759042
Fl Date Collected: 5-19-30 -
Date Received: 5-21-50
Tyee: Miscellaneocus _
Point: Air Sample IPOAZFB1000317
s Job# IPSR-8901 -
Collacted By: CFP Q3
- METHYL MERCAPTAN ‘ -
Comoound _ ug/m3 -
methyl mercaptan . . . . . - - <« . ND
GBuantification -
limit: 42 ug/m3
- ND=-Under qauant- -
‘ ification limit
i ) -
Date Extracted: 5-24-90
Date Arnalyzaed : 5-29-90 ERER SRS RERS & EREERSEEEEE ™
Date Reported : 6-05-~30 = *
- " .3 & 5 5
-
hnn J. Molloy, P.E.
aboratory Director
-
-~
. . -
J .
{_
L]
- -
]
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LAB NO: 9006364

e STY ASSOCCIATES TYPE...... AIR

JOBEN MARMO

11 ROBINSON ST.
- POTTSDAM, PA 19464
= DATE COLLECTED. 08/21/90 POINT NO:

DATE RECEIVED.. 08,/22/90 LOCATION: IPCA2FB20003206

COLLECTED BY... CJF 01 FIELD BLANK
ws PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBURN,MASS.
- METEYL MERCAPTAN - ( ug/m3 }
PARAMETER (S RESULT PARAMETER (S) RESULT
-
METHYL, MERCAPTAN <63

-
L
o
w
»
-
-
ol
-
-
¢ COPIES TO: CP DATE ISSUED 09/10/90

DATE RUM....... 08/27/90 9
- DATE REPORTED.. 09/07/90

ABORATCORY DIRECTCR
cP



H2M LABS, INC.  sma- =i
) - {516)694-3040 FAX: (516)594-4122 LAB NO:

9006529
STY ASSOCCIATES TYPE...... AIR
JOHN MARMO
11 ROBINSON ST. -
POTTSDAM, PA 19464
M
DATE COLLECTED. 08/22/90 POINT NO:
DATE RECEIVED.. 08/22/90 LOCATION: IPOA2TB20003207
COLLECTED BY... CJF 03 ' TRIP BLANK -
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORN , MASS .
[
METEYL MERCAPTAN - ( ug/m3 )
“——
PARAMETER (S RESULT PARAMETER (S) RESULT
METHEYL MERCAPTAN <63
L
-
-
-
-
-
-
]
-
L]
-

COPIES TO: CP

DATE RUN....... 08/27/90
DATE REPORTED.. 08/07/3%0

DATE ISSUED 09/10/90

L@h_

ABORATORY DIRECTOR

CcP

-



J_IQ M l ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
9 @ (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

-
2TV ASSOCIATES Sample Lab No. Instr. Blank
- 11 ROBINSON ST. Date Collected:--/—~/—-
POTTSDAM, PA 19464 Date Received:~--/--/—-
Type: INSTRUMENT BLANK
- . Collected By: —----
- - METHYT, MERCAPTAIN
Compound mg/m=
- Methyl Mercaptain < B82.5
-l
-
-
»
-
-
[
-
- Date Analyzed: 05/24,/80C
Date Reported: 10/25/90 K K AHOOK HOK KKK K
* *
- * ®
KK 3 *
John J. Molloy, P.E.
.' Laboratory Director
-



B lNC 575 Broad Hollow Road, Melville, N.Y. 11747,
® ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANAEYTICAL LABORATORY

STV ASSOCIATES Sample Lab No. Instr. Blank =

11 ROBINSON ST. Date Collected:~—/—-/—

POTTSDAM, PA 19464 Date Received:-—-/——/—--

Type: INSTRUMENT BLANK -
Collected By: —--—-
_ METHYT, MERCAPTAIN

Compound ug/m=

Methyl Mercaptain < B3
-
L]
[ ]
-
Wi
[
-
-

Date Analyzed: 08/27/90

Date Reported: 10/11/90 F KKK R A RO KKK KKK
-
-_



- I'—‘IQ M I ABS lNC 575 Broad Hollow Road, Melville, N.Y. 11747
9 L (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

-
-
3A
VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
-
Lab Name: H2M LABS, INC. Contract:
ol Lab Code: H2MLABS Case No: SAS No: SDG No:
Matrix Spike - Sample No.: 9006526
-
! ' SPIKE | SAMPLE ' MS P M8} @c
! COMPOUND ! ADDED |CONCENTRATION|CONCENTRATION! % |LIMITS!
- ! I _ng H ng ! ng IREC #! REC. |
H H H H ' l61-145]
H ' g ' ' 171-120!
- ' : ' H ' 1 76~-127)
: : ! : ' 1 76-125!
! i g ' : 175-130]
- ! Methyl Mercaptan i 53.5 | 8] : 49.09 P S22 i :
- ! ! SPIKE | MSD ' MsSD | H :
1 COMPOUND { ADDED |CONCENTRATION! % | % | @C LIMITS |
| H ng ng {REC #IRPD #, RPD | REC. |
- | | ' i g P14 161-1645]
: i H H ' 14 171=-120!
4 H i i ! TR § 1 726—1271
H ' H ' i P13 176-1251
- ! ; : : ! 13  175-130!
i Methyl Mercaptan ! 53.5 ! 51.51 | 96 : 5 | : :

- # Column to be used to Tlag recovery and RPD values with an asterisk
x*x

* Yalues outside of QC limits due to high level of compound in sample.

RPD: out of outside limits
Spike Recovery: out of outside limits

- Comments:

- FORM III VOA-1 1/87 Rewv.



I_I2 M I ABS INC 575 Broad Hollow Road. Melville, NY. 11747
® ® (516) 694-3040 FAX: (516) 694-4122

INDUSTRI-PLEX SITE
5TV ASSOCIATES
INORGANIC PARAMETERS

SAMPLE GROUP COLLECTED DATE REC"D ANALYTE DATE RUN

759030 - 035 S5/719/90 5/21/90 SULFIDE S/21/790



H2M LABES. INC.

& SAMPLE GROUP,

INDUSTRI-PLEX SITE
5TV ASSOCLIATES
INORGANIC PARAMETERS

COLLECTED DATE REC'D ANALYTE

575 Broad Hollow Road, Melville. NY. 11747
{(516) 694-3040 FAX:(516)694.4]122

DATE RUN

006350 -~ 352

90046539 - D542

8/21/90 . B/22/90 SULFIDE

8/22/%0 8/22/90 SULFIDE

B/22/50

B/22/90



H2M

HH2M LABS, INC.

Environmental Testing Laboratories

575 Broad Hollow Road, Melville, New York 11747-5076 » (516) 694-3040

Water/Wasie Water

Laboratory ¢ Hatardous Wasie Laboratory s Air Testing Laboratory
Pilot Plant Studies and Other Analytical Services

PAGE 1 OF 1
LABORATORY

REPORT

ILAB NO. 753030
PROJBECT NO. IPSR 8901

CLIENT'S NAME AND ADDRESS

THNDUSTRIPLEX

TYPE OF SAMPLE - AIR
DATE COLLECTED - 5/19/90

ATR SAMPLE
' 48 HRS.

QOLLECTED BY CP 03
DATE RECEIVED - 5/21/90

LAR NO, SAMPLE ID INFORMATION SULFIDE (PPMV)
159030 TPOAZHP2000316 <0.031
159031 TPOAZHP 2000316 DUP <0,031
1259032  TPOA2HP4000316 <0.031

| 39033 TPOAZHP 7000316 0.251
759034 TPOA2HPI00031 6 <0,031
759038 TPOAHPFB1000316 <0.031

REMARKS - BILLS & REPORTS: CP

DATE REPORTED 5/22/90

(]}/// 1? (‘ LABGAATOAY DIRECTOR

HEL ‘ TY nft

'IAH.‘! o 'SHA" ST ')THF!"“"E OF'

) 'SERV“ "‘.ENﬂfi“‘"‘ AND " R ] / |

t



a8 a N & . l‘l ; 8 ] B B rA8 Oft 1
.—Im |Environmanla!l;t§tizi:>o:|l:ig. LABORATORY

575 Broad Hollow Road, Melville, New York 11747-5076 » {516} 694-3040

REPORT
Warer/Wasia Water Laboraiory » Hazardous Waste Laboratory « Air Testing Laboretory
Pilot Plant Studies snd Other Analytical Secvices
CLIENT'S NAME AND ADDRESS TYPE OF SAMPLE - AIR COLLECTED BY CP 03
DATE COLLECTED ~ 5/18/90 DATE RECEIVED - 5/19/90

INDUSTRIPLEX
ATR SAMPLES

LTAB N, SAMPLE ID INFORMATION-——————SULFINE

TPOAZ2HP1000316 _
759012 30 IIPRRS 0 00 0 000000000000 <0.047 prmw
IPOAZRIPI000316
259013 180 LITERS <N.008_ppo

1759014 .~ TROR2TRIOOORIG ... <148 b

L 5

REMARKS - BILLS & REPORTS: CP

’l 20400

=T

._-—-_’-—-——_.m
LABORATORY DIRECTOR

THE LIABILITY OF H2M LABS, INC. SHALL BE LIMITED TO THE PRICE OF THE SERVICE RENDERED AND PAID. /
PR " — I



FZM LALY®, INU . Gl " hbbEis

LAB NO: 9006351

STY ASSOCCIATES TYPE...... AIR -
. JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464 -
e
DATE COLLECTED. 08/21/90 POINT NO:
DATE RECEIVED.. 08/22/90 LOCATION: IPOAHP700032086
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE -
WOBURN, MASS.
PARAMETER (§) RESULTS UNITS —
SULFIDE ¢.035 PPM
"l
[
-
-
L™
E
L
™
-
-
COPIES TO: CP DATE ISSUED 08/30/90"
ABORATORY DIRECTOR
CP

-



H &/VE B Al Ve H NUe

STY ASSOCCIATES

JOHEN MARMO

11 ROBINSON ST.

POTTSDAM, PA 19464

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/9¢
08/22/90
CJF 03

IPSR8901

POINT NO:

(516)634-3040

TYPE......

FAX:(516)694-4122

AIR

LOCATION: IPOA2HP20003206

MS5/MSD ALSO

REMARKS: INDUSTRIPLEX SITE
WOBURN, MASS .

LAB NO: 9006350

PARAMETER (5)

SULFIDE

RESULTS UNITS

2.027 PPM

COPIES TQ: CP

cp

DATE ISSUED 08/30/90

e

ABORATORY DIRECTOR



[ 7% Broad Hollow Road, Melville, Y, 11747
: e . {516 }654-3040 FAX;{516}694-4122

STY ASSOCCIATES
JOHN MARMO

TYPE...... AIR

LAB NO: 3006539

11 ROBINSON ST. -

POTTSDAM, PA 19464
-

DATE COLLECTED. 08/22/90 POINT NO:

DATE RECEIVED.. (8/22/90 LOCATION: IPOA2Bl00003206

COLLECTED BY... CJF 03 -

PROJECT NO..... TIPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBCORN,MASS.
E
el
ol
PARAMETER (S) RESULTS UNITS
SULFIDE 2760 PPM

-
-
L
[ ™
-~
E ]
-
[ ]
-
[~
[ ]

COPIES TO: CP

ORIGINAL

DATE ISSUED 08/04/80C

&‘M\_ =
ABORATORY DIRECTOI
-



g ] 575 Sroad Hollow Road, Melville, N.Y. L1747
- ° ® (516)694-3040 FAX: (516)634-4122

STY ASSOCCIATES

JOHN MARMO

11 ROBINSON ST.
POTTSDAM, PA 19464

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY..,.
PROJECT NO.....

By

08/22/90
08/22/90
CJF 03

IPSRBIQL

TYPE...... AIR

POINT NO:
LOCATION: IPOA2B10000320&-DUP

REMAREKS: INDUSTRIPLEX SITE SAMPLE
WOBORN,MASS.

LAB NO: 3006540

PARAMETER (5)

SULFIDE

RESULTS UNITS

2890 PPM

COPIES TO: CP

ORIGINAL

DATE ISSUED 02/04/90

ABORATORY DIRECTOR



9/9 oW O 1OW TOED, PEIVIIIE, N.l, LA

l—lZM LAB 39 lN‘/. (5161694-3040 FAX:(516)694-4122

LAB NO: 9006352

STY ASSOCCIATES TYPE...... AIR -
JOEN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464 -
DATE COLLECTED. 08/21/90 POINT NO: -
DATE RECEIVED.. 08/22/90 LOCATION: IPOA2FB20003206
COLLECTED BY... CJF 03 FIELD BLANK
PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE e
WOBURN, MASS .
—
PARAMETER (S) RESULTS UNITS
SULFIDE <0.027 PPM
L]
L
[ ]
L ™
-~
[ ]
-
]
[ ]
)
COPIES TQ: CP DATE ISSUED 08/30/9%
a‘w_
ABORATORY DIRECTOR
cp
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LAB NO: 9006542

cp

%  STY ASSOCCIATES TYPE...... AIR
JOHN MARMO
11 ROBINSON ST.
e« POTTSDAM, PA 19464
™ DATE COLLECTED. 08/22/90 POINT NO:
DATE RECEIVED.. 08/22/%0 LOCATION: IPOA2TB20003206
COLLECTED BY... CJF 03 TRIP BLANK
m PROJECT NO..... IPSR8901 REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORM , MASS .
-
- PARAMETER (S) RESULTS UNITS
SULFIDE <0.27 MG/L
-
-
-
-
]
i
-
-
-
'
™ COPIES TO: CP DATE ISSUED 08/30/90
-l a—‘w—

ABORATORY DIRECTOR



HZM_ _LAaBRS INC

suMmMrMAAR Y

WET CHEM G .C.

INDUSTRI-PLEX SITE

CLIENT ID NO.

9/21/90

DATE RECEIVED

759036 -~ 759042

LAB NO.

AlIR

MATRIX

ppm

UNITS
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Assumes a volume of 45 liters
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AlIR

HZM L. AaBS T RMNC
StUIMMARY
DATE RECEIVED_ 8/22/990
MATRIX

WET OCHEM Q. .

INSDUTRI-PLEX SITE

004350 — 9006352

ppm

CLIENT 1D NO,

LAB NO.
UNITS

mm mm me Gm mem A mE 4 m B AE mm mE WA AL R MmA S NE M Em Em WS AE Ss EE Am mm =S EE we

m mm M WA mey MR M mm S Ema mE Aw WA NE A WA WS G MW MM AR mE WS A& w4 AW ma sm Emm Ema me

It = I | l ! 1 [ 1 ! i i I I I 1
i w i I | [ i i | I ] | ] | | i
n - I ! } I I } 1 [ I 1 I i i 1
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i wen I ! ! I f 1 I } i [ i [ i
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“H2M LADS, INC.

575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Campound

methane. . . . + + o« « «

Date Reported: 5-23-90

Sample Lab No.: 759016 -
Date Collected: 5~18-5S0 3
eceived: E=19-90Q i
IPCAZHFPL100318 1 HR. . €

Collected By: CP 03

mg/l (ppm)

Je ol o 3o ode N Ok R o ok e R RO R KW

P/ B B EEESEESESESES ]

hn J. Molloy, P.E.
Latoratory Director
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575 Broad Hollow Road, Melville, N.Y. 11747 -

.—IQM I-ABSQ INC. (516) 694-3040 FAX: (516) 6844122

T

ENVIRONMENTAL and INDUSTRIAL ANAIYTICAL LABORATORY

Industriplex Sample Lapb No.: 733017
Date Collected: 5-~-18-90
Date Received: 5~19-90Q0
FPoint: IFCAZHP3LDDO3I18 1 HR.
Collected By: CP 03

ANALYTICAL RESULTS

Compound : mg[l
Meth&ra&. . o & « « 4 « o « = = = { &

Date Reported: 5-23-390

I g N ok g om e oM g oDk st s oo o gt oo

EE S EE R ERER RSS2 S 8]

hn J. Molloy, P.E.
Laboratory Director



575 Broad Hollow Road, Melville, N.Y. 11747

‘H2M LABS, INC. 7o

L.

o
|

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759044
' Date Collected: 5-19-%0
Date Received: 5-21-90

T e

P N e -
Tl lave, T

e baa L. a2

Point: IFQAZHP2000318
Collected By: CP 03

ANALYTICAL RESULTS

Compound ) pmy
methane. . . . ¢ +« & v o o & = 760

Date Reported: 5-24-90

LS 2 4 22 EEREERESSERES

Jghn J. Melloy, P.E.
Laboratory Director



575 Broad Hollow Road, Melville, N.Y. 11747

HZM I_ABSQ INC. (S16) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 755045
Date Collected: 5-19-90
Date Received: 5-21-80C

Point: IPQAZHFP4000318
Collected Bv: CF 03

ANALYTICAL RESULTS

Compounrd : pomv
metharne. . . . . . .+ .« « + « . . 8.3

Date Reported: 5-24-90

Molloy, P.E.
aboratory Director



4i2M LADES., INC 575 Broas slow Read, el . 11747
9 ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

-l
|-
. Industriplex Sample Lab No.: 7595046
. Date Collected: 5-19-90
T . - : Date Reaceived: S-21-90

Trme s MlgeeTlla&inewing

‘ - Point: IPOAZHP70OD0318

o . Collected By: CP Q3

. ANALYTICAL RESULTS
o

Comeound ’ pmv
4 methane., . . . « o « « « « o« « = 9.2
- -
Date Reported: S5=24-90

_ v e ook g R de ook gt DR D R Ok DM TR Xk o O
!r - -
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e x 3 L E B B 2RSSR ES D

- ) 3ghn J. Molloy, P.E.
i .8 Laboratory Director
-

-
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H2 M I ABS INC 575 Broad Hollow Road, Melville, N.Y. 1174m
o L ] . (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

4

Industriplex Sample Lab No.: 759047

Date Collected: 5-19-90 .4!
Date Received: 5-21-290

L) - " -

FREN L A I O L A A

Foint: IPOA2HPS000318 : E
Collected 8vy: CP 03 -

ANALYTICAL RESULTS
Compound ' pemyv

methanme., . . . . . . . +« & « .« . 38 -

Date Reported: 5-24-90

Hrode e deoe Aok Je o2k ok Oy ook R Gk ok

R BB 5 55 5

n J. Molloy, P.E.
boratory Directeor -



H2M LADS, INC., g miimess

LAB WO: 9006879

-

STY ASSOCCIATES TYPE...... AIR

JOEN MARMO
« 11 ROBINSON ST.

POTTSDAM, PA 19464
- |

DATE COLLECTED. 08/21,/90 POINT NO:

DATE RECEIVED.. 08/22/90 LOCATION: IPOA2HP20003208
=  COLLECTED BY... CJF 03 MS/MSD ALSO

PROJECT NO..... IPSR8901 - REMARKS: INDUDTRIPLEX SITE SAMPLES

WOBURN, MASS . o
- ‘
METHANE — ( PPM
- PARAMETER (5) RESULT PARAMETER (S) RESULT
METHANE 7.3
-
-
-
-
-
-
-
-
-
-
-
COPIES TO: CP DATE ISSUED 09/14/90
@ DATE RUN....... 08/27/90 9:
DATE REPORTED.. 09/14/90
ABORATORY DIRECTOR
ORIGINAL



I—IQM I_ABS lNC 575 Broad Hollow Road, Melville, N.Y. 11747
o L (s18)604-7040 FAX: (S16)834-4122 LAB NO: 9006830
]

STY ASSOCCIATES TYPE...... AIR
JOER MARMO )

11 ROBINSON ST. -
POTTSDAM, PA 19464

DATE COLLECTED. 08/21/90 POINT NO:
DATE RECEIVED.. 0(8/22/90 LOCATION: IPOAZHP70003208
COLLECTED BY... CJF 03 -
PROJECT NO..... IPSRA901 REMARKS: INDUDTRIPLEX SITE SAMPLES
' WOBURN,MASS.

METHANE - { PPM )

PARAMETER (S) RESULT PARAMFETER (S) RESULT

METHANE 5.3

COPIES TQ: CP DATE ISSUED 09/14/940

DATE RUN....... 08/27/99 a,_w -

DATE REPORTED.. 09/14/94Q
ABORATORY DIRECTO:

ORIGINAL -



H2M LABS, INC.  ams- =

LAB NO: 9006881

o

STY ASSOCCIATES TYPE...... AIR

JOHN MARMO
« 11 ROBINSON ST.

POTTSDAM, PA 19464
-

DATE COLLECTED. 08/21/90 POINT NO:

DATE RECEIVED.. 08,/22/90 LOCATION: IPOA2FB20003208
w COLLECTED BY... CJF 03 FIELD BLANK

PROJECT NO..... IPSR8901 REMARKS: INDUDTRIPLEX SITE SAMPLES

WOBURN, MASS.
-
METHANE - ( PPM
- PARAMETER (S) RESULT PARAMETER (S) RESULT
METHANE <5

-
-
-
-
[
-
-
[ ]
[ ]
-
-

COPIES TO: CP? DATE ISSUED 09/14/9Q
& DATE RUN....... 08/27/90 ;z. . y

DATE REPORTED.. (9/14/90

ABORATORY DIRECTCR
QRIGINAL



H2M LADS, INC.

7S Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENYIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Comoound

metlhans . . .

Date Extracted: 5-19-30

Cate Analyzed:
Cate Reported:

5-21-90
5-24-30

Samplae Lapb No. 759043

Date Collected: 5-19-90 -
Date Received: 5-21-90

Type: Miscellanaocus

Point: IPQA2MP2Z000312 Dup. -
Collected By: CL. O3

3¢ 7 K A A e T I T K YT M e 2 T -

LR EE B E & & &4 -

JoHAn J. Molley, P.E.
oratory Director



H2M EADS,

STY ASSOCCIATES
JOBEN MARMO

| 575 Broad Hollow Road, Melville, N.Y. 11747
e (516)694-3040 FAX: (516)§34-4122

TYPE...... AIR

LAB NO: 9006382

“® 11 ROBINSON ST.

POTTSDAM, PA 19464
-

DATE COLLECTED. 08/22/%0 POINT NO:
- DATE RECEIVED.. 08/22/90 LOCATION: IPOAZ2BlO0003208

COLLECTED BY... CJF 03

PROJECT NO..... IPSR8901 " REMARKS: INDUDTRIPLEX SITE SAMPLES

WOBURN,MASS.
[
-
METHANE - ( PPM )
o
BPARAMETER (S) RESULT PARAMETER (S) RESULT

- METHANE 240000
-l
ol
all
-
-
-
-
-l
[ ]
[ ]

COPIES TO: CP DATE ISSUED 09/14/90
- < z

DATE RUN..... .. 0B/27/90

DATE REPORTED.. 09/14/90

_ ABORATORY DIRECTOR

- ORIGINAL



HQM LABS INC 579 Broad Hollow Road, Melville, N.Y. 11747™
b ® (516) 694-3040 FAX: (516) 6944122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY -
) -
- Industriplex Sample Lab No.: 759048
i Date Collected: 5-19-90
: Date Received: S-21-390 -
Tvpe: Mizcellalmeoaus
Point: IPCAZFB1000318
Collected By: Cp 03 -
. ANALYTICAL RESULTS
Compound ’ omv
methane., . . . . & + & &+ 4 o« . £ & -
N [
Date Reported: 5-24-50
¥ e g v E R B B & & & B & & 55855 E ]
= *x
. e b4 -
4 xﬂxkxgxnxt:xnxxx
- Jopn J. Molloy, P.E.
i Laboratory Director -
-
-
-
[ ]
-
. i
L]
-



| HQM I_A BS INC §75 Sroad Hollow Road, Malville, W.Y. 11747
“ ° ® I HEneLz LAB NO: 9006883

STY ASSOCCIATES TYPE...... AIR
- JOHN MARMO

11 ROBINSON ST.

POTTSDAM, PA 19464
-

DATE COLLECTED. 08/22/90 POINT NO:
s DATE RECEIVED.. 08/22/90 _ LOCATION: IPQA2B100003208-DUP

COLLECTED BY... CJF 03

PROJECT NO..... IPSR8901 REMARKS: INDUDTRIPLEX SITE SAMPLES

. WOBURN,MASS.
-l
.
METHANE - ( PPM ]
wl
PARAMETER (S RESULT PARAMETER (S) RESULT

- METHANE 110000
-
-
-
e
-
-l
E
ol
'
-l

COPIES TQ: CP DATE ISSUED 09/14/90

-
DATE RUN....... 08/27/90 9
DATE REPORTED.. 09/14/%0

ABORATORY DIRECTOR
- ORIGINAL



HQ M l_ ABS INC 575 Brosd Hollow Aoad, Nelville, MY, LL747
° . (515)694-3040 FAX: (518} 6344122 LAB NO: 9006884
h -

STY ASSOCCIATES T™WPE...... AIR

JOEM MARMO

11 ROBINSON ST. -

POTTSDAM, PA 19464

DATE COLLECTED. 08/22/90 POINT NO:

DATE RECEIVED.. 08/22/90 LOCATION: IPOA2TB20003208 -

COLLECTED BY... QJF 03 TRIP BLANK

PROJECT NO..uw. IPSRA%01 REMARKS: INDUDTRIPLEX SITE SAMPLES

WOBURN, MASS .
METHANE - { PBM )
[ ]
PARAMETER (S) RESULT PARAMETER (S) RESULT
METHANZE <5

L]
[~
-
-
-,
-
-
-
]
[
s

COPIES TO: CP

DATE RUN....... 08/27/90
DATE REPORTED.. 09/14/%0

DATE ISSUED 09/14/3C

QRIGINAL

gtw-
BORATORY DIRECTOF
]



‘—IZM ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
’ I_ ® o (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

w
STV ASSOCIATES Sample Lab No. Instr. Blank
- 11 ROBINSON ST. Date Collected:——/——/—
POTTSDAM, PA 19484 Date Received:--/—--=/-—-
Type: INSTRUMENT BLANK
- Collected By: ———-
- METHANE ANALYSIS
Compound mg/1
-t Methane < 4
-
-l
wll
-t
-
-
-
-
- Date Analyzed: 05/19/90
Date Reported: 10/25/80
-
John J. Molloy, P.E.
- Laboratory Director
-



H2M 1 ADS, INC.

(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES
11 ROBINSON ST.
POTTSDAM, PA 19464

Sample Lab No. Instr. Blank
Date Collected:--/~-/—~~
Date Received:—--/—-~/-~-
Type: INSTRUMENT BLANK
Collected By: —--—-

_ , ‘

Compound mg/1l
Methane < B
Date Analyzed: 08/27/90
Date Reported: 10/22/50 e A KA AN K
b 4
*x
% KKK K KKK K

ohn J. Melloy, P.E.
Laboratory Director

575 Broad Holiow Road, Melville, N.Y. 11747



ﬁQM I_ ABS INC 575 Broad Hollow Road, Melville, N.Y. 11747
® ® (516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

SPIKE/SPIKE DUPLICATE RECOVERY

L
Lab Name: 2 BS " Contract:

- € Spike or Sample No.:_JIPOA2HP20003208 Level:
2006879

SPIKE |SAMPLE MS MS MSD MSD
- ADDED |CONC. CONC. |REC CONC. |REC RPD QC LIMITS

JCompound A {ug/n) t {ug/L) | (ug/L) % (uvg/L} 2 1 #1 % 1#] % RFC |
METHANE 19.8 7.3 27.4 10 25.5 92 9 25=125
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